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_LeBiond Uses LOGAN 


4q*OR chucking the work on this LeBlond Special Automatic 
Lathe, LOGAN equipment was chosen. A LOGAN Rotating 
Air Cylinder operates the LOGAN Chuck. 





Gear shift lever ball joints are rough and finish formed at the rate 
of 50 per hour. Production is increased 50 per cent and a higher 
quality of finish is obtained. 


Prominent machine tool builders are equipping with LOGAN Air 
and Hydraulic-Operated devices. The dependability and efficiency 
of LOGAN equipment is an added assurance of long, trouble-free 
performance. 


LOGAN engineers are always ready to consult with you, without 


obligation, on all your work-holding problems. 






At left—Logan Rotating Cylinder. 
At right—Logan Chuck , .. all types. 


Below—LeBlond Special Automatic 
Lathe with Logan equipment. 





Get acquainted with our complete line of equipment. 


Write for catalogs. 


THE LOGANSPORT MACHINE CoO. 
LOGANSPORT, INDIANA 


“Designers and Manufacturers of Air and Hydraulic-operated Devices 
for Every Work-holding Requirement and Many Other Purposes.” 
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BARGAINS IN CUTTERS 


READ THIS! 


ERE is your chance to 
save 40% on. brand 
new Face Milling Cutters. 


These are the new K&T Positive 
Lock, Inserted Blade Cutters 
— up to the minute in every re- 
spect. It is only due to an over- 
stock that we offer such new and 
modern cutters at a 40% reduc- 
tion. As soon as the surplus is 
sold, prices will snap back. Order 
now and get this big discount. 


Remember, these cutters have the 
new K&T patented construction | 
which securely locks the blades | 
so that they cannot work loose, 
pull out, or push away from the 
cut. Bodies are steel forgings ... 
case hardened . . . and one size 
of blades fits all sizes of cutters. 


Cutters are furnished in two 
styles — for High Speed Steel 
blades or for Stellite blades. 


Send the coupon for price list 
and circular. But don’t delay, or 


KEARNEY & TRECKER 
MILWAUKEE 

















the sizes you want will be gone. 


40/. 


DISCOUNT 


MILLINGAMACHINES 








KEARNEY & TRECKER CORPORATION ——————S 
6784 W. National Ave., Milwaukee, Wis. | 
Please Send Price List and Circular. | 
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The PRICE of a Pipe Machine 
Is Only a Part of Its COST 





Beas Pipe Threading and Cutting Machines are preferred in 
pipe shops where actual cost records are kept. These shops 
know that Landis Machines effect such a decided saving in labor 
costs, tool costs and maintenance costs that it is unsound to buy any 
pipe machine on a price basis. ) 

Considered on the basis of cost per thread, the Landis Pipe Thread- 
ing and Cutting Machine is without equal. Labor costs on a Landis 
are lower because the production and efficiency of the machine is 
higher. Maintenance costs are negligible and tool costs are but a 
fraction of that on ordinary machines, due to the long life and the 
wide range covered by the patented Landis pipe chaser. 


We will send you, without obligation, literature describing these 
machines. Tell us what range you desire to cover. 


LANDIS MACHINE CO.., Inc. 
WAYNESBORO, PENNA. 


Cleveland Office: 504-505 Marshall Bldg. 
Detroit Office: 5928 Second Blvd. 
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Danly’s Sleeves are Rolled Up 















for Work oj This Sort 


Place an order with Danly for torch-cut and welded parts, and 
production starts. All sizes of steel plate are stocked, from 2" to 5” 
There is no waiting for patterns, no time is spent for pouring metal, 
finishing and annealing castings —from the first minute, the fabrica- 
tion is moving at top production speed to the finished shape. 

Rings and circles, odd and irregular shapes, all look alike to the 
cutter’s torch ‘and the welder’s electrode. 

Yes, Danly’s sleeves are rolled up for this work, and we expect to 
take this business by lowering costs for Danly customers, or a better 
job at equal cost. 

We will gladly supply complete information of torch-cut and welded 
shapes or fabricated die sets. 








TORCH-CUTTING 
AND WELDING 


Drone Leng Wend Cy, WV Se sabe DANLY MACHINE SPECIALTIES, INC. 


Detroit. Mich . 1549 Temple Avenue - Cleveland. Obi. 1444 E 4%h Street 
Deyton, Ohio. 226 N. St. Clair Street - Roch NY .16C I Street 2122 South S2nd Avenue Chicago, Iilinois 
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Original Fellows 
Gear Shaper Cutters 





Fellows High-Speed 
Gear Shaper 


Fellows Gear Shapers 
and Original Fellows 
Gear Shaper Cutters 
assure high quality, 
as well as production 
at the lowest possi- 
ble -cost. 


On the Gear Shaper 
...LOWER COSTS... 


Are Inseparately Connected 
with QUALITY 


toa actual time required to cut a gear does 
not necessarily determine the cost of that 
gear. If it is unsuited for use in your product, 
it is expensive irrespective of how quickly it was 


produced. 


To achieve lower costs, scrap must be reduced 
to the minimum. Quality is more important than 
production. Owing to the measure of control 
over quality afforded by the Fellows Gear Shaper 
and Original Fellows Gear Shaper Cutters, qual- 
ity is assured. Therefore, costs are lowered. This 
is no idle statement—it is being profitably dem- 
onstrated in plants producing gears in both large 
and small quantities. 


The Fellows Method of gear cutting is more than 
a machine and a cutter to use on it. It includes 
a complete layout of machines, tools, etc., that 
control the accuracy of your gears from the fin- 
ished blanks up to the point of assembly. 


A copy of an interesting booklet No. 10 illus- 
trating many Gear Shaper possibilities will be 
mailed upon request. Write: The Fellows Gear 
Shaper Company, 78 River Street, Springfield, 
Vermont (616 Fisher Bldg., Detroit, Michigan). 


FELLOWS 


~ GEAR SHAPERS ¢ 
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ARMSTRONG 


Carhide 


TOOL HOLDERS 





Make the Use of Carbide Cutting 
Tools practicable for all machine 
shops and tool rooms and for 
many production 
operations. 


Y ENABLING less than an 

ounce of Carbide to do the 

work of 10 ounces, 
ARMSTRONG Carbide TOOL HOLDERS bring 
the advantages of Carbide Cutting Tools 
within range of every shop. One of these tool 
holders with a few Armide Cutters, (or Bits 
tipped with other Carbides) will do all turn- 
ing operations—the work of a complete set 
of Carbide-Tipped Bar Tools; will permit the 
machining of hard steels, the toughest alloys 
that ordinarily are unmachineable; will per- 
mit the machining of ordinary steels at 
greatly increased speeds and feeds. 


ARMSTRONG Carbide TOOL HOLDERS 
are extremely rigid, are so designed that they 
support the cutter close up under the cutting 
edge, hold cutters at the proper angle for 
Carbides and minimize vibration. They come 
in sizes for all lathes with straight or off-set 
shanks. They are recommended for planers 
and shapers. 
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Turning Down 
ar Steel 






TOOLS from your 
Supply House 


ARMIDE CUTTERS 
Ready-ground (5 standard forms) Tipped with 


Armide, an improved bide-Alloy that has 
no affinity for steel—edges do not groove. 


ARMSTRONG BROS. TOOL CO. 
“‘The Tool Holder People’’ 
328 N. Francisco Ave. Chicago, U. S. A. 
London Branch: 
ARMSTRONG BROS. TOOL CO., Ltd. 


ARMSTRONG TOOL HOLDERS in 96% of the Machine Shops and Tool Rooms. 
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The Essentials of Hardening 
Simple Tools.and Parts 


An Outline of Methods to be Followed in the Hardening 
and Tempering of Small High Speed and Carbon 
Steel Sections 


By FREDERICK T. POTTER 
President, Stark Tool Company, Waltham, Mass. 


N any discussion of heat treating it 

must be borne in mind that, due to 
the endless variety of sizes, shapes, 
and materials to be treated, there are 
an almost equal number of opinions 
as to the best methods to be used— 
many of which are sound and produce 
excellent results. We shall, therefore, 
consider only the essential elements 
of hardening and drawing, leaving 
variations to the experience of the 
operator. 

Of all the phases of metal working, 
heat treatment appears to be one of 
the most neglected, particularly 
among the smaller shops where the 
“rule of thumb” methods still seem, 
in many cases, to be considered satis- 
factory. As used by many experi- 
enced operators they are, but in most 
cases lack of uniformity and spoiled 
work are the all too frequent results. 
In this article we shall endeavor to 
show that high grade work may be 
turned out consistently with a min- 
imum of technical knowledge and 


without extremely elaborate or ex- 
pensive equipment. 

The Furnace—For such work as 
small tools and dies, where injury to 
the surface must be avoided and 
dimensions must be maintained, heat- 
ing indirectly or by radiant heat is 
very desirable. This method involves 
the use of a furnace having a cham- 
ber or muffle, around the outside of 
which the products of combustion 
pass, where gas or oil is used as fuel, 
or around the outside of which the 
heating elements are placed if an elec- 
tric furnace is used. The muffle is 
made of refractory material and may 
be sealed, open at one end, or open at 
both ends, depending upon the job. 

The muffle prevents the flame from 
coming in direct contact with the 
work and in itself will eliminate a 
large part of the surface deteriora- 
tion or oxidation which takes place 
when the work is put directly into 
the flame. For carbon steels, a muffle 
made of any one of several types of 
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clays will work satisfactorily, but for 
high speed temperatures a silicon 
carbide muffle is far more durable, 
gives better distribution of heat due 
to better conductivity, and lessens the 
danger of muffle breakage as a result 
of rapid heating. 

With this type of furnace some 
method by which the atmosphere in 
the muffle may be controlled is desir- 





Stark ‘“‘Electroblast” High Speed Muffle 
Furnace. 


able. In the ideal neutral atmosphere 
there is an excess of neither air nor 
of gas; thus work that is treated in 
this atmosphere has neither percept- 
ible scale (oxidation) nor soft surface 
(decarburization). In the modern gas 
or electric furnace, a neutral atmos- 
phere is preserved by throwing a sep- 
arate sheet of gas flame across the 
door or muffle opening, completely 
covering the opening. A neutral at- 
mosphere may also be obtained by 
using an auxiliary muffle lining con- 
sisting of carbonaceous material 
which gives off carbon monoxide 
when heated to high speed tempera- 
tures. 

In the furnace shown in the illus- 
tration, approximately the same re- 
sult is obtained by allowing the 
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burned gases to pass out of the com- 
bustion chamber through an exhaust 
opening located in front of the open 
end of the muffle. These hot gases 
burn up any oxygen entering from 
the door and form an atmosphere in 
the muffle containing a large percen- 
tage of carbon monoxide, thus produc- 
ing the desired neutral condition of 
atmosphere and resulting in very high 
grade work. 

In an atmosphere which contains as 
little as 12 per cent of carbon mon- 
oxide, scaling and surface burning will 
result on the work, particularly in 
the case of high speed steel. At 17 
per cent the finish will be good but 
decarburization or soft surface may 
be expected. At from 25 to 30 per 
cent, however, the work will be clean 
and thoroughly hard. Determination 
of the proportion of carbon monoxide 
is difficult without proper instru- 
ments, but approximate results may 
be obtained by noting the characteris- 
tic appearance of the flame. In elec- 
tric furnaces with separate gas cur- 
tains, using average illuminating gas 
for the curtain, the flame should ap- 
pear somewhat reddish with a scarcely 
transparent atmosphere. In the fur- 
nace shown in the illustration, where 
the burned gases are used to form the 
curtain, there should be a slight ex- 
cess of gas, denoted by a distinct 
flame issuing from the vent. 

Pyrometer Equipment—wWhile sat- 
isfactory results may be obtained 
when the proper temperature is de- 
termined by eye, it requires an ex- 
perienced operator. And since condi- 
tions of light vary greatly in harden- 
ing rooms, making accurate compari- 
sons of color difficult and forcing de- 
pendence entirely upon judgment, this 
method is not advisable for consist- 
ently good work. Various types of in- 
struments ranging from _ portable 
thermo-electric and optical pyrometers 
to expensive recording and automatic 
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control instruments are available for 
this purpose. There is a type for 
every requirement, ranging in price 
from $35 to many hundreds. They 
are well worth the investment, and 
are used by all up-to-date heat treat- 
ing plants and departments. 


Procedure—In treating high speed 
tools of the usual 18 per cent tungs- 
ten content, such as Rex AA, a pre- 
heat at about 1600 deg. F. is neces- 
sary until the piece is thoroughly 
heated. The preheating may be done 
in a separate furnace or compart- 
ment, or in the front of the high 
heat furnace if there is a space where 
approximately this temperature is 
maintained. The length of time for 
which the work is held at this héat is 
not critical. After the preheat, the 
work should be put into the high heat 
chamber and brought rapidly to from 
2250 to 2450 deg. F., the higher tem- 
perature being used for heavy tools 
and the lower for those of thin sec- 
tion. The type of steel used has some 
bearing on the temperature to be 
used. 

In many cases it is advisable to 
suspend the work in the center of the 
chamber. It should be left in the fur- 
nace—which is maintained at the pre- 
determined heat—and watched until it 
reaches approximately the same tem- 
perature as the thermocouple projec- 
tion and then should be immediately 
quenched. A pair of colored glasses 
will assist in judging the proper heat 
and will save considerable eye strain. 

On pieces where grinding after 
hardening is impossible or undesir- 
able, the piece must be removed just 
before it starts to sweat or bubble. 
Lathe and planer tools on which a 
fine finish is not necessary will give 
better results if allowed to sweat 
slightly. The exact point is a matter 
of judgment, but it is not difficult to 
learn. It is generally conceded that 
an undesirable coarsening of grain 
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will result if the work be left in the 
high heat longer than is necessary to 
bring it to the proper temperature. 
In a perfectly neutral atmosphere 
this tendency to grain growth is les- 
sened. 

The Quench—High speed steel may 
be quenched in a cold air blast or in 
oil, but in the former case a heavy 
scale is usually formed which, in many 
cases, is objectionable. The air 
quench is used only when very delicate 
tools are likely to crack under the 
more rapid quench of the oil. There 
are many opinions as to the proper- 
ties of various quenching mediums, 
including glycerine, fish oil, com- 
pounded mineral oil, or pure mineral 
oil. However, for several reasons 
pure mineral oil seems to be the most 
popular, and for the sake of simplic- 
ity the latter alone will be considered. 

A pure mineral oil of medium 
viscosity, such as Colonial-Beacon 
Kenmore Quenching Oil, will be found 
satisfactory. The work should be re- 
moved from the furnace and plunged 
as promptly as possible well beneath 
the surface of the oil and agitated to 
prevent the oil that is in contact with 
the hot steel from burning on and 
forming an objectionable deposit of 
carbon. It is well to have a wire mesh 
basket in the tank to prevent the 
work from falling to the bottom, into 
the sediment whith may have lodged 
there. 

In large installations it is advisable 
to have a mechanical means for 
agitating the oil, to prevent the car- 
bon deposit mentioned above and also 
to better distribute the heat. Best 
results will also be obtained if the oil 
can be maintained at a temperature 
of from 100 to 150 deg. F., although 
there is some controversy on this 
point. In large tanks this can be done 
electrically. 

Since the viscosity of the oil has a 
direct effect on its quenching speed, 
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it is well to obtain an oil which is as 
free as possible from volatile ele- 
ments. Such elements will be dis- 
sipated by the heat and the viscosity 
of the oll will therefore gradually be 
increased. The oil should be kept 
clean and should be changed at fre- 
quent intervals to maintain uniform 
results. 

" In many cases a certain amount of 
carbon deposit is inevitable with high 
speed steel, and where it is necessary 
that it be removed, the job may be 
done with a wire brush, a low-pres- 
sure sand blast, or by pickling for a 
short time in one of several different 
kinds of acid solutions. The latter is 
preferable if the deposit is particu- 
larly tenacious. However, if the work 
is handled properly, there will be no 
deposit which cannot very easily be 
polished off. 

Where high speed steel tools must 
have considerable strength as well as 
hardness, it is advisable to temper 
them at once, after removing from 
the oil, by reheating slowly to a tem- 
perature of 1050 deg. F. and allowing 
them to remain at this point until 
they are thoroughly heated. Care 
must be taken at the first quenching, 
however, that the temperature be 
brought down to 600 deg. or less, 
otherwise the tools will not temper 
properly. In some shops it is com- 
mon practice to cool the piece until it 
can be touched with the hand with- 
out burning. This secondary hard- 
ness is greatest when the steel is 
drawn near 1100 deg., and the tough- 
ness is greatest as the temperature 
approaches 900 deg. The tools should 
not be quenched after tempering, but 
should be allowed to cool in air. 

Carbon steels vary greatly in an- 
alysis, and are generally hardened at 
temperatures between 1350 deg. and 
1500 deg. F. As their critical tem- 
peratures are often confined within a 
narrow range, it is essential to con- 
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sistent good work that some type of 
temperature indicator or control be 
used. A tool with a thin edge or light 
section should be quenched at the 
lower end of its hardening range and 
tools with heavy sections at the up- 
per end. Some types of tool steels 
should be left at the critical tempera- 
ture for a considerable period. Data 
as to hardening ranges and critical 
temperatures will readily be furnished 
by the manufacturers of the steels. 

Long, slender tools, such as long 
taps, are best hardened in a vertical 
muffle furnace, while thin tools and 
dies should be rested on a horizontal 
surface while being heated. When 
quenched, long tools or those with 
round sections should be plunged ver- 
tically into the oil, and should be 
moved up and down or rotated on 
their axes, but they should never be 
moved sideways. 

For quenching carbon steels, a com- 
pounded mineral oil such as Colonial- 
Beacon Quenching Oil C will give 
good results. Rape oil, whale oil, or 
tallow are also used, but not as 
widely, due to several objections. Cer- 
tain types of tool steels may be hard- 
ened satisfactorily in water, but in 
this case the quenching action is so 
fast that tools or parts of complicated 
shapes are very likely to crack due 
to the great stresses set up. Such 
pieces should be quenched in oil. Dis- 
tortion is also greatly lessened by the 
use of oil as a medium. 

Carbon steel tools should practically 
always be tempered, since their orig- 
inal brittleness makes them unfit to 
withstand any great strain. Temper- 
ing is also necessary to relieve the 
strains set up by the quench. Gages 
and milling cutters, if subject to 
normal loads, should be drawn to 
light straw color, reamers and taps 
to dark straw, and screw dies, pierc- 
ing dies, and punches should be tem- 
pered to purple. Tools with very 
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delicate sections or those which must 
withstand heavy shocks should be 
drawn even further. This tempering 
may be done in a furnace or open 
flame and the temperature deter- 
mined by the color, but for more con- 
sistent results it should be done in a 
lead or oil bath equipped with a tem- 
perature indicator. 

Carburization—It is frequently de- 
sirable to manufacture parts which 
must be hard on the surface, but with 
soft cores to increase the strength and 
ability to withstand shock. Such 
parts can be made from either 
machine steel or cold drawn steel, or 
preferably from steel made especially 
for the purpose. The parts should be 
packed with ground bone in a steel 
tube, closed at both ends, and then 
heated in a furnace for such a period 
of time as will produce the depth of 
case required. The tubes need not 
ordinarily be of any particular thick- 
ness, but should have a wall of at 
least % in., so that they will be able 
to withstand several heats. At a 
temperature of 1500 deg., the carbon 
from the bone will penetrate the steel 
to a depth of approximately # in. in 
three hours. The work is allowed to 
cool slowly, and then may be hard- 
ened and drawn as for water hard- 
ening steel. Complicated shapes, how- 
ever, had best be quenched in oil. 
The pack or case hardening tubes 
should be made of heat-resisting steel 
if they are intended for continuous 
use. While there are elaborate case 
hardening furnaces available and sev- 
eral methods of obtaining the same 
results, the means and method de- 
scribed above are available to every 
shop and are extremely useful on oc- 
casion. . 

Proper heat treatment in its var- 
ious forms is a complicated art, the 
best methods for which can only be 
determined by experience and study 
of the particular problem. However, 
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the average toolroom or shop can ob- 
tain excellent and uniform results by 
following the foregoing outline and by 
the use of an efficient furnace of a 
size adapted to its work. 





Handbook and Catalog M32 of 
Carboloy Tools 


As a definite step to eliminate the 
confusion that has existed heretofore in 
regard to the range of tools to which 
cemented tungsten carbide may be ap- 
plied, the Carboloy Company, Inc., 2485 
East Grand Boulevard, Detroit, Mich- 
igan, has issued Handbook and Catalog 
No. M32 of Carboloy Tools. 

The tools described and illustrated in 
this book include not only the standard 
and special tools made by Carboloy 
Company, Inc., but also those of the 
manufacturers who are licensed to sup- 
ply their own types of tools equipped 
with Carboloy. In most instances, the 
manner in which the Carboloy is applied 
is illustrated by drawings. 

The book also contains a section de- 
voted to general information regarding 
the manufacturing processes, properties, 
grinding and lapping data, instructions 
as to brazing Carboloy blanks to shanks 
made by the user, drawing and ex- 
trusion dies, operation recommendations, 
and other information that might be of 
interest to the user or prospective user 
of tungsten carbide tools. 

Mechanical executives who address the 
Carboloy Company as above may re- 
ceive a copy of the book-without charge. 





Catalog of Blanchard Automatic 


Surface Grinders 


Blanchard Automatic Surface Grinders 
No. 16-A and 16-A2, designed for quan- 
tity production on the smaller pieces, are 
fully described and illustrated in Cata- 
log 74, which is now being issued by 
The Blanchard Machine Co., 60 State 
Street, Cambridge, Mass. 

In addition to the photographs and 
descriptions of the machines, a number 
of jobs in process of production are 
shown, and data is given as to the kind 
of work, material, amount of stock to 
be removed, limits, and production: The 
information is supplemented by cross 
section drawings. The book should be 
valuable to the production executive. 
Copy free upon request. 
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Manufacturing Dies and Molds 
by the Hobbing Process 


Dies and plastic mold cavities are readily duplicated 
by this process, in which cold steel is made 
to flow under extremely heavy pressure 


By L. DOERFLER 


President, L. Doerfler Manufacturing Co., Inc. 


N THE making of dies for the mold- 
ing of plastic materials and for 
some other processes, such as die- 
casting or coining, a number of prob- 
lems are presented that cannot 
economically be met by the usual ma- 
chining methods. Relatively simple 
shapes are easily machined; some that 
are more complex are handled to ad- 
vantage with special forms of engrav- 
ing machines, but there are jobs of a 
certain type that can best be pro- 
duced by the use of a hydraulic press, 
using a tool that is known as a hob. 
This tool, being a male member, is 
usually much easier to machine than 
a cavity of corresponding design. In 
addition—and this point is highly im- 
portant—the hob can be used to make 
a number of duplicate pieces. 

A hob can be given practically any 
form that may be required on amolded 
piece, but of course cannot be under- 
cut. Letters can be engraved, or sur- 
faces can be knurled, fluted, or orna- 
mented, and the designs will be re- 
produced exactly when the hob is sunk 
into a die block or mold. If the mold 
is to have several cavities, as is usu- 
ally the case when the molded parts 
are to be produced in large quantities, 
the impressions are “hobbed” in a 
number of die blocks and the latter 
are afterward assembled in a suitable 
chase which usually forms one half of 
the mold. 








The operation of hobbing requires, 
initially, a hob upon which is dupli- 
cated, in shape and surface details, 
the design of the piece that is to be 
made. This hob is forced, cold, into a 
cold block of steel, to the necessary 
depth to obtain the impression de- 
sired. 

The hob is machined from a high 
grade of tool steel which usually con- 
tains from 0.80 to 0.90 per cent of 
carbon, and in the making of the hob 
the usual machining and hand opera- 
tions are required. In general, the 
work is similar to that of die-sinking. 
For instance, the hob must be made 
with a small amount of draft so that 
it will clear properly when withdrawn 
from the die. When the hob has been 
properly shaped, it is heated and 
quenched in cold water or chilled brine 
to make it glass hard, and then is 
drawn to from 400 to 500 deg. F. to 
reduce the brittleness. Then it is 
polished to remove all scale and sur- 
face imperfections, as the slightest 
flaws will be reproduced in the mold 
cavities that are produced by the hob. 

In general, hobs are made as short 
as is convenient and still facilitate 
handling, to avoid the possibility of 
bending. Unless the impression is 
quite large, the hob generally pro- 
jects about an inch or a little more 
from the die block when it has been 
sunk into it. The upper end of the 
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shank, of course, is machined square 
with the axis of the hob, so as to af- 
ford a good bearing surface and to 
avoid any tendency of the hob to cock 
to one side when it is forced into the 
die block. Before hardening, the shank 
is drilled and tapped so that a screw 
may afterward be inserted to facili- 
tate pulling the hob out of the work. 
Shanks are usually made of about the 
same size and section as the impres- 
sion so that supplementary blocks can 
be pressed against the die block when 
and if the metal tends to draw away 
from the side of the hob. 

The success of hobbing naturally 
depends upon the plasticity of the 
material which is displaced when the 
hob is forced into the die block; con- 
sequently, the block must be well an- 
nealed. The material used is ordinar- 
ily a good grade of soft machine steel, 
containing around 0.08 to 0.10 per 
cent of carbon. Although hobbing is 
sometimes done in tool steel, frequent 
annealing of the latter is required; 
perhaps one anneal for each 7, in. that 
the hob is sunk into the metal. This, 
of course, is because the material is 
compressed and work-hardened by the 
very heavy pressures applied to the 
hob. These ordinarily vary from 50 
to 200 tons per square inch, depend- 
ing upon the character of work being 
done. 

Metal which is displaced by the 
hob must flow, and this naturally re- 
sults in distortion of the metal of the 
die block. If the block is not confined, 
it will bulge at the side and the im- 
pression will be slightly larger than 
the hob, but this is close enough to 
it to answer the requirements of some 
classes of work. For accurate work, 
where the impression must match the 
hob exactly, it is common practice to 
confine the die block in a heavy chase 
composed of a hardened steel bushing 
with heavy walls pressed into a larger 
and heavier ring of pack-hardened 
machine steel. In this case the die 
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block is cut from cylindrical bar 
stock, turned to a diameter such that 
it will be a press fit in the hole of the 
hardened bushing. 

In general, the die block is two to 
three times the diameter of the cavity 
to be sunk into it, and ordinarily is 
machined flat on its bottom face, but 
sometimes the bottom is cupped out 
to permit the metal to flow downward. 





Watson-Stillman press employed for hobbing. 

A hob is shown sunk into the block contained 

in the heavy chase and resting against a 

hardened block. The next operation is to 

remove the hardened block and press the 

hobbed block out of the chase while the latter 
is resting on the parallel blocks. 


The top face may be flat or slightly 
conical, or it may be partly machined 
to form an initial cavity. This de- 
pends, in part, upon the shape of piece 
to be formed, the depth of cavity to 
be produced, and the way in which it 
is desired to make the metal flow. 
Simple symmetrical forms and shal- 
low impressions require less skill than 
unsymmetrical or complex forms in- 
volving deep recesses. In the latter 
case much depends upon the experi- 
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ence and judgment of the mechanic. 

Various types of hydraulic presses 
are employed, depending upon the 
size and character of work under- 
taken. In the L. Doerfler Manufac- 
turing Company’s shop, which special- 
izes on work of this nature, a 500-ton 
Watson-Stillman press is used to good 
advantage. Other shops use the Bur- 
roughs type of machine with cast 
frame. It is necessary, of course, to 
have a pump capable of developing 
the high line of pressure necessary to 
produce the very heavy total pressure 
required for hobbing, and it is also 
helpful to have a pump that is capable 
also of delivering large quantities of 
oil or water at lower pressures so that 


the rams can be made to move rapidly 


to and away from the work., In any 
case, gradual application of the pres- 
sure during the hobbing operation is 
desirable in order that the metal may 
have time to flow. In some cases, and 
especially if the impression is not very 
deep, it can be made in a single push, 
btit for accurate work in which the 
dié block is confined in a chase it 1s 
customary to do the work in separate 
pushes of 4 to % in. at a time with 
annealing between. 

In most cases it is not necessary to 
locate the hob exactly in the center 
of the die block. Location by eye 1s 
sufficiently accurate, as the block is 
always machined outside after the im- 
pression is completed, and then the 
location of the impression in refer- 
ence to various surfaces is readily ad- 
justed. When the die block is ready 
for the impression, it is first forced 
into the chase in the hobbing press, 
the chase resting upon a hardened 
steel block of about the same diam- 
eter. The hob, with its upper end rest- 
ing against another hardened block of 
steel in contact with the upper platen 
of the press, is then brought into con- 
tact with the die block. 

With everything ready for the op- 
eration to begin, the control valve is 
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opened to the high pressure line and 
the operator watches the pressure 
gage. The pressure increases for a 
time as the hob is forced into the 
block, and then becomes almost con- 
stant as the hob sinks lower into the 
piece. When a certain depth is 
reached, however, the pressure in- 
creases rapidly, indicating that the 
hob is “home,” or that further anneal- 
ing is required before the operation 
can be continued. 

In case the metal has drawn away 
from the hob, a split ring or suitably 
shaped blocks are placed around it 
and are then forced downward, com- 
pressing the metal and forcing it 
against the hob. The flow of metal 
naturally distorts the top surface uf 
the block, but enough leeway is left 
so that in final machining this and 
other surfaces will “clean up” prop- 
erly and give a surface that will mate 
properly with other portions of the 
completed die or mold. Actual hob- 
bing may take one to two minutes or 
less, but supplementary operations re- 
quire considerable time. 

After hobbing, the chase, with the 
die block in it and the hob still in the 
block, is turned over and rested on a 
pair of parallel blocks while the die 
block is pressed out. To facilitate re- 
moval of the hob from the die: block, 
the latter is rested on a block of steel 
and is struck several blows with a 
hammer around the cylindrical sur- 
face. It is then clamped in a vise, 
and a screw passing through a steel 
bar is threaded into the hob shank. 
The bar rests against two blocks 
seated against the die block, and when 
a nut is turned down against the bar 
the hob is pulled out. 

If the cavity is of the required 
depth, the die block is complete, so 
far as the cavity is concerned, and is 
ready to have the outside surfaces 
trued up. If the hob must be sunk 
deeper, the block is annealed before 
the operation is continued. Ordinar- 
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A NEW AND BETTER DRILL CHUCK 
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ily, cavities show a surface finish equal 


to that of the hob and require no fur- - 


ther finishing except for polishing 
after pack-hardening; but if more 
than one push has been made in hob- 
bing the cavity, a little hand scraping 
and extra polishing may be required. 

When a mold having more than one 
cavity is to be made, each cavity is 
sunk into a separate die block and 
then all blocks are machined to the 
same outside dimensions, usually with 





Group of small molds made by hobbing. .In the center is a sam- 
ple mold, both halves of which have been hobbed, but the male 
half has been slotted after hobbing. The large mold in the back- 


ground is formed with the hob shown to the right of it. 
“forces” at the right with male projections are formed with the 
Pipe bowls and barrel at left are phenolic 
parts formed in hobbed molds, one of which is shown. 


female hob at the left. 


square or oblong section, and are as- 
sembled into one frame or chase. It 
then remains to make the other half 
of the mold. The other half may be 
merely a flat plate, it may have hobbed 
cavities sunk into it, or it may be fit- 
ted with mating male members or 
“forces” as they are termed, which 
project into the cavities previously 
formed in the other half of the mold. 
If cavities are required in the upper 
half, they are hobbed in the same man- 
ner as those in the lower half. Forces 
are sometimes machined, sometimes 
are hobbed and sometimes require a 
combination of the two processes. 
To hob a force, it is first necessary 
to make a glass-hard die block from 
tool steel, having a cavity such as to 
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mate exactly with the force it is to 
form. Sometimes such a cavity can 
be machined into the block, but in 
other cases it must be hobbed, which, 
of course, involves first making a hob 
of the required shape. This is sunk 
into a well-annealed block of tool 
steel, but the depth to which it can 
be sunk in each push is limited by the 
relative hardness of the metal as com- 
pared to machine steel, consequently 
several annealings may be required 
even for forming a 
relatively shallow 
cavity. When such 
a die-block is com- 
pleted, hardened and 
polished, however, it 
can be used to make 
a large number of 
forces, These forces 
are made by press- 
ing machine steel 
blocks into the cav- 
ity in precisely the 
same way that cav- 
ities are formed by 
forcing a hardened 
hob into soft steel 
blocks. 

The accompanying 
illustration shows several examples of 
hobs and hobbed parts. An examina- 
tion will show that it would be difficult 
—if not impossible—to make some of 
the pieces by any other method than 
hobbing. Examples of forces made 
by hobbing are also shown, as are also 
some phenolic molded articles made in 
hobbed molds, and one sample mold 
and force for making an elec- 
trical part having a thin wall with 
webbed spacers or supporting mem- 
bers. The latter is an example of 
work in which a combination of ma- 
chine work and hobbing are required. 
The force has some projections which 
are relatively long and slender and 
which could not be hobbed without the 
probable breakage of the hob. Con- 


Small 








opti apes 8 








Nn 


1 onm mA TOO BRO 


Se Or oe 





July, 1932 


sequently, the irregular contour of the 
force is hobbed and the narrow slots 
are afterward machined. 

In making the molds for forming 
the smoker’s pipes shown in the illus- 
tration, both halves of the mold are 
hobbed. The lower half has a cavity 
which forms the neck (to which the 
stem is afterward threaded) and about 
three quarters of the bowl portion. 
The remaining portion of the bowl is 
formed by a cavity in the upper half 
of the completed mold. To make the 
neck recess in the lower half of the 
mold by hobbing alone would be diffi- 
cult, and would probably result in 
breaking the hob, especially as the 
portion forming the neck is offset 
from the center of the hob. Before 
hobbing starts, therefore, the die 
block is drilled and machined to form 
a tapered hole approximating the neck 
below the bowl recess. When hobbing 
is done, the projecting portion of the 
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hob enters the hole previously ma- 
chined and pilots the hob as the latter 
forms the bowl and the fillet which 
joins it to the neck. 

After hobbing is finished on die 
blocks for the pipe mold, the lower 
block is machined to receive a fixed 
pin to form the hole through the neck 
and a removable pin or plug which 
forms the cavity within the bowl. The 
ornamental panels on two sides of the 
square-sectioned pipe. bowl shown are 
readily formed in the hobbed impres- 
sion, but the other two faces have to 
remain plain, as any recessing would 
not permit the hob nor the molded 
piece to clear when withdrawn. 

As will be seen from the illustration, 
hobs of large diameter are sometimes 
sunk into the die block to a depth of 
two to three inches, but in general the 
depth of cavity formed does not ex- 
ceed and usually is much less than the 
diameter of the hob. 





Recommended Grinding 
Practice for Carbide 
Tools 


1. Always grind toward (never off) 
the cutting edge; feed the grinding 
wheel only when rotation of the wheel 
and movement of the table (in sur- 
face grinding) are toward the cutting 
edge. 

2. Grind either all wet or all dry. 
Intermittent cooling causes strains 
and cracks. 

3. Use lighter wheel feeds and 
softer wheels when grinding the 
harder grades of carbides. 

4. Use soft, open-structured wheels 
for broad contact and relatively 
harder, closer-structured wheels for 
narrow contact. 

5. Appoint and train one man or a 
special crew to grind all the tungsten 


and tantalum carbide tools in your 
plant. 

6. Never quench a tool tip in water 
to cool it after grinding. If air cool- 
ing is not fast enough, hold the steel 
shank in water, but not the tip. 

7. Keep front clearance angle be- 
neath the cutting edge as small as 
possible, consistent with requirements 
of the job. 

8. The grinding machine should be 
in first class condition and must be at 
least as vibrationless and accurate as 
the machine in which the tool is to 
be used. 

9. Regrind or lap as soon as there 
is any sign of wear. Worn tools fail 
due to excess pressure and friction. 
Do not try to set up “endurance rec- 
ords” with the tools. A chipped tool 
may require an excessive amount of 
grinding to bring it back to a useful 


condition. (From “Grits and Grinds’’). 
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ACCURACY 
with LONG RUNS 





7 development of machine tools which 
will stand up under heavy cuts at high 
speeds has stimulated the small tool manu- 
facturers to produce tools with which these 
speeds and cuts can be taken. The efficiency 








a of of both machines and tools is lessened through 2 
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Springfield excessive tool regrinds. Dull tools and fre- S 
M turing ° : 
—.* quent “set ups” produce work lacking in ac- . 
Sorinafield, curacy and finish. | 
1o e e 
Sunoco is well worth the careful considera- ; 
tion of any production executive faced with ; 
the responsibility of obtaining increased pro- » 
duction at low cost per unit. ol 
_~ 2 Sunoco paves the way toward higher ma- h 
OPERATION: HOBBING "EXCELSIOR" FLY- chine tool efficiency through increased ma- , 
WHEEL STARTER GEAR e . . 
MACHINE: LEES-BRADNER HOBBING chine speed, longer life per tool grind, re- 
MACHI 
MATERIAL: .50-.60 CARBON STEEL. i eS 5 ime 
sent 9 pinch CARBON Sx! duced tool maintenance, less lost time for 
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py hin toga! TE Bde cutting tool changes, and helps to maintain 
LUBRICANT: (PART SUNOCO TO 10 PARTS closer tolerances and better finish throughout 
a long run. 
Courtesy of SUN OIL COMPANY, Philadelphia, U.S.A. i 
Springfield 
Manufacturing 
Company, 
Springfield, 
Ohio 
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OPERATION: CHAMFERRING CUT TEETH OF 
*“*EXCELSIOR"’ FLY-WHEEL GEAR. 
MACHINE: GOULD & EBERHARDT HOBBING 
MACHINE 





EMULSIFYING 


Made by SUN OIL CO. producers 








TOOLS: HIGH SPEED STEEL FORMED 
CUTTERS. Akron, Albany, Allentown, Atlantic City, Baltimore, Battle Creek, Beau- 
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M AIN TAINED 
between TOOL GRINDS 


= will protect the finished work from 
rust and corrosion, is perfect in its emul- 
sion; will not separate. It is hygienic and 
will not become rancid after prolonged use. 

These are the reasons why leaders in the 
metal cutting industry recognize the value of 
Sunoco in producing better work at increased 
output per machine unit. 

The Sun Oil Company offers assistance in 
solving individual metal cutting problems 
through the services of Cutting Oil Engineers 
who have had wide experience in the study 
of cutting oils and their application. 

Write any of our many branchess‘or. to our 
home office. ey: 
The Sun Oil Company produces 
a type of cutting oil to meet every 
metal cutting requirement. 


SUN OILCOMPANY, Ltd., Montreal, Canada. 
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CUTTING OIL 


of BLUE SUNOCO MOTOR FUEL 


mont, Bridgeport, Buffalo, Chicago, Cincinnati, Cleveland, Columbus, 
Jacksonville, Miami, Montreal, Newark, New York, Philadelphia, Pitts- 
cuse, Tampa, Toledo, Toronto, Trenton, Tulsa, Wilmington, Youngstown. 





Courtesy of 
The 
Springfield 
Manufacturing 
Company, 
Springfield, 
Ohio 
OPERATION: HOBBING ‘“‘EXCELSIOR" FLY- 
WHEEL STARTER GEARS 
MACHINE: GROWN & SHARPE NO. 34 HOBBING 
MACHIN 
MATERIAL: 50-60 CARBON STEEL. 
R: 8-10 PITCH .225 IN. DEEP 
COTTER SPEED: 120 R.P.M 
FEED: .090 IN. PER REVOLUTION OF WORK 
LUBRICANT: 1 PART SUNOCO TO 10 PARTS 
WATER. 
Courtesy of 
Cincinnati 
Grinders, Inc., 
Cincinnati, 
Ohio 





PART NAME: PISTON PIN 
Re aon CINCINNATI CENTERLESS 


INDER 
MATERIAL: HARDENED STEEL. 
LIMITS: 


ROUND WITHIN . 00005 IN 
STRAIGHT ° 00005 IN. 
0001 IN. 


EMOVED: | 001 1 
PRODUCTION RATE: 28 PER MINUTE 
LUBRICANT: 1 PART SUNOCO TO 40 PARTS 

WATER 


a ho th ee te ee ee ee eh 











July, 1932 


20 MODERN MACHINE SHOP 


The Use of Leather Belting in 


the Transmission of Power, III 


The Third and Last Article, in Which the Authors Discuss 
Short Center Driving With Flat Belts, Pivoted Motor 
Drives, and Belts for High-Torque Motors. 


By PHILIP C. BROWN, GEORGE B. HAVEN, AND GEORGE W. SWETT* 








N the two preceding articles of this 
series, the authors have attempted 
to show the desirable features of mo- 
torized group drive. The present dis- 





Westinghouse synchronous motors driving 110 h.p. air compressors. 


of drive with which a binder pulley 
is used is of older origin and in many 
cases has been so badly engineered 
that the belt has given trouble and, 
of course, has car- 
ried all the blame. 
Consequently most 
belting manufac- 
, turers have looked 
with disfavor upon 
this type of drive. 
. In any case, the 
| drive places many 
hardships upon the 
belt. The worst 
features of the 
binder type can, 
however, be min- 
imized by proper 
engineering. 

Short Center 


The compressor in the foreground is equipped with an idler drive, but 
the idler is unbalanced and the tension, therefore, is increased instead Drives—-The best 


of decreased. The drive on the compressor next to the window is a belting practice has 


Rockwood drive with automatic tension control. 


cussion covers particular individual 
applications in a group-driven shop, 
where the drive is in each case con- 
fined to the driving of one machine. 
The drives under discussion are 
usually referred to as “short center 
drives.” These drives are of two 


types. 
Swinging Binder Drives—The type 





always called for 
the use of the “long center drive,” in 
which the driving pulley is relatively 
far from the machine to be driven, 
and a correspondingly long belt is re- 
quired. Such a drive has one great 
advantage: the weight of the belt in 
the slack side prevents the tension in 
that side from becoming too small 
when the load is applied. This results 


* George B. Haven is Professor of Advanced Machine Design and George W. Swett is 
Professor of Machine Design, both of Massachusetts Institute of Technology. 


Philip C. 


Brown is President of I. B. Williams & Sons, and Chairman of the Engineering Committee 


of the American Leather Belting Association. 
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in a considerable increase in the 
power that can be transmitted with- 
out undue slip. When the slack side is 
above, there is the further advantage 
of a somewhat larger arc of contact. 

At present, however, there is a de- 
cided trend toward the “short 
center drive.” This is due in 
part to economy of floor space, 
together with the increasing use 
of the electric motor as a prime 
mover, and in part to the tend- 
ency of machine designers to in- 
corporate the motor as an in- 
tegral part of the machine to be 
driven. This drive has advan- 
tages, although it often involves 
unnecessarily high initial and 
operating costs. 


Use of Gravity Idlers—The 
high speed at which induction 
motors run generally makes 
necessary a considerable speed 
reduction, which is often 
secured by using a large pulley 
on the driven shaft and a rela- 
tively small one on the motor. 
The combination of high pulley 
ratio and short center distance 
gives an arc of contact often much 
less than 180 degrees. This circum- 
stance, together with the low tension 
on the slack side of the belt due to 
lack of sufficient belt weight, renders 
this drive both inefficient and unre- 
liable unless excessive belt tension is 
applied and carefully -maintained. 

These disadvantages of the short 
center drive may be largely avoided 
by the use of a “gravity idler,” or 
loose pulley mounted on a pivoted 
arm and held against the slack side 
of the belt by a weight. The belt is 
usually installed rather slack, and the 
idler placed near the smaller pulley, 
in order to wrap the belt around the 
latter as far as practicable. It should 
not be placed too near, however, for 
reasons given later. The idler pulley 


Rockwood drive as applied to a lineshaft. 
tendency toward increased lineshaft speeds increases, 


the size of the driven pulley will be reduced. 
the very short center distance—just enough to allow 
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should be uncrowned. It should be 
mounted in ball bearings, and pro- 
vided with suitable adjustments for 
accurate lining up. The swinging 
arm should be equipped with such 
weights or counterpoises as may be 





As the 
Note 


for clearance of the two pulleys. 


needed to secure the proper pressure 
against the belt. Gravity idlers may 
be designed to work equally well for 
drives which are horizontal, or at any 
slope. 

To sum up: the chief advantages of 
a gravity idler are that it adjusts it- 
self to the length of the belt and to 
its varying tension, taking up slack 
and maintaining a suitable tension in 
the slack side of the belt, thus post- 
poning the time when the belt must 
be shortened, and increasing the arc 
of contact on the pulleys. Over 
against these benefits there are some 
disadvantages. 

There is a slight loss of power in 
the idler bearings, although with ball 
bearings this will be small. The belt 
suffers a reverse bend around the 
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idler, so that the fibers on the “pulley 
side’ of the belt are stretched, as well 
as those on the outside. This tends 
to shorten the life of the belt, espe- 
cially when too small an idler is used. 
Good practice demands an idler as 
large as the small pulley in the drive, 
but for economic reasons this demand 
is not always met. 

The portion of belt between the 
crowned motor pulley and the flat- 
faced idler is always subjected to a 
“crinkling” strain, frequently result- 
ing in breakage near the center line. 
This is especially likely to occur when 
the crowning is excessive, and when 
there is too short a length of free 
belt between the idler and motor pul- 
leys. It is a good rule that the dis- 
tance between these pulleys 
shall not be less than the width 
of the belt. Any crown on the 
idler would, of course, make 
matters worse. 

This center break is parti- 
cularly troublesome in wide 
belts with the backbone in the 
center of each ply. The back- 
bone section is composed of the 


a 


Standard Rockwood short center drive 

applied to a 5 h.p. 1200 r.p.m. motor 

driving a drill press. Pulley diameters, 

3 in. and 12 in. Center distance, 19 

in. Note the method of clamping the 

drive base to the steel pillar in a 
vertical position. 
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The Rockwood drive base lifts the 
motor off the floor from 5 in. to 10 
in. and ‘keeps it away from floor 
dirt and grit. The importance of 
perfect control of belt tension is ap- 
parent when it is considered that 
on an air compressor such as this 
one, the annual power bill equals 
the first cost of the compressor. 


be 


shortest and most compact 
fibers with the least stretch 
availability; consequently 
breaks across the backbone 
are very common on ill-designed 
drives. In this connection, it seems 
advisable to specify again some of 
the points which the best engineering 
knowledge in the trade consider neces- 
sary to the proper designing of these 
idler units: 

1. Idler pulleys must be flat faced 
and have such bearings as to keep 
them in perfect alignment; anti- 
friction and self-oiling bearings 
preferred. 

2. All other pulleys on such a drive 
must have a minimum crown. The 
increased diameter of the pulley at 
the crown over the diameter at the 
edge should not be over one-eighth 
inch per foot of pulley width, pre- 
ferably less. 
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Free From Trouble! 
Many manufacturers of ma- 
chine tools have changed over 
to ‘‘Gusher Coolant Pumps” 
because ‘‘Gushers’” give the 
utmost in dependable perfor- 
mance and are unusually free 
from mechanical trouble! 








It will pay you to 
investigate. 
Send For Catalog 






== The Ruthman Machinery Co. 
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AIR 
CYLINDERS 





HOPKINS non-rotating, double acting 
air cylinders eliminate waste in the 
productivity of machine tools and 
lower rejections. Self-sealing pack- 
ings—box type pistons. Our engineers 
will show you actual savings. 


Write for Catalog Today 
TOMKINS-JOHNSON 


620 No. Mechanic St., Jackson, Mich. 
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Announcing - - - 


CARBOLOY 


Cemented Carbide 
Cutting Tools 


EFFECTIVE JUNE 30, 1932 


This reduction affects all orders dated on or 
after June 30, 1932. All Carboloy blanks and 
tools, of any design, any size and in any quanti- 
ties are subject to these new, low prices. 


The user can now obtain greater savings on 
his existing cemented carbide jobs and also 
widen the range of economical Carboloy tool 
application. 


To definitely determine the savings you can 
now obtain on your Carboloy tool requirements 
we suggest that you request revised quotations 
on the Carboloy tools you are using. Just send 
in your drawing number and a new, low quota- 
tion will be furnished without obligation. If a 
new job, include blueprints of tools required. 


CARBOLOY COMPANY, Inc. 
2483 East Grand Blvd., Detroit, Mich. 


CHICAGO— CLEVELAND — NEWARK 
PHILADELPHIA— PITTSBURGH 


Send for New 52-Page 
Handbook and Catalog 
with New, Low Prices. 
No Obligation. 





The Mark of CARBOLOY 


My, Li. sh, Mn. lt, ley. BB. 
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3. The diameter of the idler pulley 
must be at least as great as that 
of the motor pulley or other small 
pulley in the installation. 

4. All pulleys in the installation must 
be in careful alignment. 

5.. Motor pulleys of diameter smaller 
than standard shall not be used. 

6. The idler pulley shall be so located 
that the length of belt from the 





Rockwood short center drive applied to a 
drill press, using a floor mounting that permits 
the shifting of belts. The center distance is 
18 inches. 
pcint where it leaves the motor 
pulley to the point where it passes 
onto the idler pulley shall never be 
less, but preferably more, than the 
width of the belt. 

7. In installations of pulsating load, 
or where sudden overloads may be 
met momentarily, the idler pulley 
should be controlled with some de- 
vice to prevent jumping. Such a 
device is similar to a shock ab- 
sorber, and may be accomplished 
by the use of some sort of dash- 
pot arrangement. 

Pivoted Motor Drives—A more re- 
cent development in short center driv- 
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ing is what is known as the pivoted 
motor drive. The drive has proved so 
satisfactory from the belt makers’ 
point of view that the trade in gen- 
eral is fostering this type of installa- 
tion. Very careful engineering tests 
run at the University of Cornell 
showed that the drive possessed ex- 
traordinary efficiency and large over- 
load capacity, with reasonable loading 
and flexing of the belt. For short 
center driving, this type of installa- 
tion should receive the most careful 
consideration. 


Weight of Motor Used to Tighten 
Belt—In one of the most recent de- 
velopments for short center driving, 
the motor is swung from a pivot, and 
a component of its weight is employed 
to produce tension in the belt. The 
usual motor base is replaced by a 
pair of arms, having lugs at one end 
through which a heavy horizontal 
pivot rod is passed. The motor hangs 
upon this pivot and is drawn to one 
side just far enough to secure the 
proper belt tension. The ends of the 
pivot rod are provided with adjust- 
ments for lining up the pulley and 
securing ‘the desired initial tension. 


This drive has all the advantages of 
the gravity idler drive, except in- 
creased arc of contact, without its 
disadvantages. It has already proven 
its practicability, even under severe 
conditions. This type of drive avoids 
reverse bending of the belt, the ten- 


sion being automatically maintained. . 


The slack caused by centrifugal force 





The operating tension may be consid- 
ered as a force taken from the slack 
side and added to the operating side. 
As the lever arm of the forces on the 
slack side (tight side nearest motor 
pivot) is greater than the lever arm of 
the forces in the tight side, such a shift 
of forces automatically reduces the mo- 
ment of forces, counterbalancing the 
weight of the motor. This makes the 
motor moment just that much more ef- 
fective. 
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and operating tensions is taken up as 
it develops. 

If this drive is engineered to the 
best advantage, the operating tension 
will increase the effectiveness of the 
motor weight (see foot note); that is, 
the greater the load the more tension 
is given the belt to develop its work. 
This is particularly helpful in starting 
and on peak loads. A final advantage 
of this type of drive is that the ten- 
sions just discussed are released when 
the motor is idle. As the motor stops 
and the stretch, due to centrifugal 
forces and operating tensions, is re- 
leased, the motor rises and the belt 
shortens. This gives the belt periods 
of rest and relaxation which generally 
prolong its life. 

This article, from its title, presumed 
to discuss only short center drives. 
There is, however, another motor ap- 
plication of special nature that we de- 
sire to bring to the attention of mach- 
ine shop engineers. In the last few 
years, most motor manufacturers have 
offered for sale what is known as a 
high torque or “line-start’” motor. 
Due to its great overload capacity, 
which often is 200 per cent for short 
periods, the belt has sometimes given 
trouble. This is due to a lack of fore- 
sight in not providing a pulley of suf- 
ficient size to carry a larger capacity 
belt. 

Line-start motors are designed to 
start at the full current without the 
use of compensators or other appara- 
tus. They come to speed very prom- 
ptly and save much valuable time in 
accelerating production. Naturally 
they have a very high starting tor- 
que, since the current goes at once 
and at full amperage to the rotor. 
Such motors ‘have come to be very 
widely used, and range in size from 
5 h.p. to 30 h.p. 

However, it is a mistake to equip 
a line-start motor, adapted to a start- 
ing torque of from 200 to 300 per cent 


-for his particular application. 
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of normal, with an ordinary belt. The 
motor itself has to be especially de- 
signed for this operation and the belt 
that is used with it should be adapted 
for extra severe usage. Belts selected 
for use with such motors should be 
from 25 to 50 per cent wider than 
those ordinarily provided. This prac- 
tice will maintain a reasonable factor 
of safety in the belt and enable the 
user to obtain the full advantage of 
the line-start feature of the motor. 
The points enumerated above are 
high spots only in the proper applica- 
tion and use of leather helting. Care- 
ful attention to this phase of machine 
operation will pay good dividends. 





“Master” Data Book On Geared 
Head Motors 


Data ‘Book Section 210, presenting 20 
pages of descriptive matter and _ illus- 
trations showing the Master Geared 
Head Motor in service, has been issued 
by The Master Electric Company, 104 
Davis Avenue, Dayton, Ohio. Cut-away 
views show the application of the mo- 
tor to parallel shaft and right angle 
drives, as applied to machine tools, 
vacuum pumps, slow-speed pumps. 
winches, air compressors, slow-speed 
fans, slow-speed mixers, conveyors, pol- 
ishing machines, and other mechanical 
units. Examples are given of the flex- 
ibility of design, and engineering data 
is provided with which the engineer may 
be guided in the selection of a motor 
General 
information as to lubrication, installa- 
tion, and operating temperatures is in- 
cluded. A copy of the section may be 
had by addressing this firm as above. 





**Industrial News” 

The Square D Company, Industrial 
Controller Division, Milwaukee, Wis., has 
published a four-page newspaper called 
“Industrial News.’’ The sheet is stand- 
ard newspaper size, and the ‘‘news’’ con- 
sists largely of stories of the application 
of industrial controllers to all sorts of 
mechanical apparatus, the information 
being gathered from all over the world. 
Plant engineers and others interested in 
electrical control apparatus can secure 
copies by sending their request to this 
firm at the above address. 
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Westinghouse Studies 


Corrosion 


HE effect of corrosion is becoming 
T so important in welded boilers, 
pipes, containers for oil and chemicals 
that the Westinghouse Research Lab- 
oratories are studying it with special 
apparatus. In 
welded structures 
of rustless steel, 
alloys, or monel 
metal this prob- 
lem is vital. The 
results of these 
studies may tell 
engineers how to 
fabricate struc- 
tures so that all 
parts will be uni- 
formly resistant 
to rust. 

In a weld of 
low-carbon steel, 
corrosion may be 
expected to start 
in the zone where 
weld metal meets 
parent metal. At 
this point, ac- 
cording to the 
electrolytic the- 
ory of corrosion, 
a potential differ- 
ence may exist which is responsible 
for an accelerated attack. Oxides and 
other heterogeneous particles, if pres- 
ent in the weld, tend to hasten cor- 
rosion by the formation of electrolytic 
cells. The soil corrosion of pipe line is 
an example. A more homogeneous 
weld should be expected with coated 
welding wire than with bare elec- 
trodes, since the coating will resist 











Specimens in Suspension 


of Welds 


the intrusion of foreign elements. 
To corroborate many facts already 
known on this subject and to uncover 
others, a special corrosion device has 
been built which greatly hastens the 
ordinarily slow 
process of rust. 
In it the test 
specimens are 
subjected to in- 
termittent immer- 
sions in a corrod- 
ing liquid. The 
apparatus sud- 
denly immerses 
the samples, 
leaves them at 
rest for a definite 
period, and then 
removes and ex- 
poses them to air 
for a_ definite 
period. ‘They are 
moving only when 
being lowered or 
raised — a time 
which is a very 
small fraction of 
the cycle. 
Samples are 
suspended from a 
rack by glass hooks, horse hair, or silk 
and a motor-driven crank shaft raises 
and lowers the rack. The driving mc- 
tor is controlled by a timing device 
composed of a synchronous motor op- 
erating a contact, which causes the 
motor to periodically turn the crank 
shaft a half revolution. The timing 
can be set for any cycle of test op- 
eration. To obtain reproducible re- 
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Corrosion Testing Machine 


sults, the corrosive liquids are kept 
at a constant temperature, by cir- 
culating water of a constant tempera- 
ture along the outside of the vessels 
containing the corrosive liquids. 





Danly Adds Cutting and 
Welding Department 


To facilitate the handling of special 
die-sets, die shoes, bolster plates, strip- 
per plates, and similar 
die parts, Danly Ma- 
chine Specialties, Inc., 
2122 South Fifty-sec- 
ond Avenue, Chicago, 
Ill., has augmented its 
plant by the addition of 
a complete torch- 
cutting and welding de- 
partment. Equipment 
in this department in- 
cludes the newest and 
latest devices for cut- 


By 


Multiple Torch Cutting. Ma- 
chine in operation at Danly 
plant. 
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ting and welding on a production 
basis, including multiple torch cutting 
equipment such as that shown in the 
illustration. The machine shown makes 
it possible, by the use of a pre-formed 
templet, to duplicate a given shape 
or form and produce four identical, 
duplicate pieces at a time, with speed 
and precision. 

The department is also equipped to 
cut and fabricate steel plate shapes 
and various welded steel plate units 
which are difficult to obtain from local 
supply houses. In addition, a complete 
stock of steel plate will be maintained 
at all times in standard sizes, to as- 
sure prompt delivery of special orders. 

A special bulletin covering this ser- 
vice can be obtained by writing the 
Danly Machine Specialties, Inc. 





Landis Threading Machine and 
Tool Catalogs 


The Landis Machine Co., Waynesboro, 
Penna., has issued two new catalogs 
covering Landis pipe threading machin- 
ery and Landis bolt threading machin- 
ery, as well as a number of individual 
bulletins covering Landis thread-cutting 
die heads and taps. Copies are available 
to mechanical executives. Inquirers 
should state the particular size and type 
of machine or die head concerning which 
information is desired. 
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Try these 
NORTON MOUNTED | 
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)} POINTS AND WHEELS 


Available in a wide range of shapes and sizes 


HEY are made of 38 Alundum 
abrasive with its well-known fea- 
tures for grinding die and tool 
steels. A- special spindle design 
and a special cement assure a se- 
curely anchored mount. With 





ordinary care Norton points and 
wheels can be used down to a 
very small stub—an economy fea- 
ture that is very important. 


Norton Mounted Wheels and 
Points are available for all of the 
popular makes of grinders—both 
internal and the air, electric and 
flexible shaft types of portable— 
in all of the popular sizes and 
shapes, grains and grades. 


For grinding cast iron, brass, cop- 
per and similar materials there are 
wheels and points of Crystolon 
abrasive. 


NORTON COMPANY 
WORCESTER, MASS. 


NORTON 


GRINDING WHEELS 


} 
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IDEAS FROM READERS 
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; This department is a clearing house for ideas . . 

> use in your shop, send in a description of it...We will pay $5 for each one published. 
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A Better Rack for Crane 
Hooks and Chains 


By J. H. HAHN 


ERE is a photograph of a rack 
for crane hooks and chains that 
looks just like all the rest of the racks 
that have been made for this same 





The crane operator can pick chains or clamps off this rack 
without the aid of a helper. 


purpose, but isn’t. This rack has one 
feature that is missing on the others. 
If the chains and hooks are hung on 
this rack, the crane operator—if he is 
at all skillful—can pick a chain or a 
set of hooks off the rack without the 
aid of a helper. 

The horizontal section of the rack 
is a heavy iron bar, riveted at each 


end to a section of steel rail that 
stands upright in a length of pipe. 
The pipe is screwed into a flange that 
is anchored in a concrete base. 

To either side of the horizontal bar 
are bolted angles, made from %-in. 
plate, in pairs so as to form hinges 
for the arms upon which the chains 
and clamps are to be hung. The arm 
is designed so that, 
when hinged be- 
tween a pair of an- 
gles, it can _ be 
raised vertically 
but is prevented 
from dropping be- 
low the horizontal. 
Each arm is pinned 
between its pair of 
angles by a single 
bolt, which serves 
as a hinge-pin. 

When the crane 
operator needs a 
pair of clamps or 
a set of chains, he 
drops his crane 
hook until he can 
slip it into the 
ring by which the 
clamps or chains 
are lifted, and proceeds to lift them. 
As the chains move upward, the arm 
rises so that the chains can clear, and 
then drops back into place again. And 
it is just as easy for him to replace 
the chains on the rack. The rack 
aids in keeping the chains and hooks 
off the floor, which is the first re- 
quirement of an orderly shop. 
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A Graduated Shaper or 
Planer Gage 


By CHARLES KUGLER 
-— drawing shows the design of 
a graduated gage that is very 


useful in setting up work on the 
shaper or planer. The gage consists 


| 
ee 
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the step on the slide, together with 
the base, will be 0.500 in. A _ hori- 
zontal line is then inscribed across 
the faces of both the base and the 
slide, to be stamped later with 0 on 
the slide and 5 on the base. 

The angle of the top or sliding sur- 
face of the base with the bottom can 
be made to suit the designer’s ideas. 
The angle shown 
in the drawing, 
however, is 18 
deg. 26 min., and 
if this angle is 
used, the hori- 
zontal line refer- 

















ANGLE PLATE 





red to should be 
1.581 in. from the 
lower corner of 
the upper surface 
of the base, as 
shown. Using this 
angle, one inch of 
movement of the 





8 SURFACE PLATE ¢ 





A Graduated Shaper or Planer Gage 


of a base, slide, and screw with a 
knurled head on one end and a square 
nut on the other. The interior of the 
base is machined out from the bottom 
and a slot is cut in which the screw 
can slide. <A flat groove on the under 
side of the slot, wide enough for the 
nut, will prevent the nut from turn- 
ing and thus make it possible to 
clamp or unclamp the slide by simply 
turning the screw. 

The graduations can easily be in- 
scribed on the surfaces of the base 
and slide if these surfaces have first 
been tinned by dipping into a bath of 
molten solder. The lines and figures 
will be more permanent, however, if 
stamped into the steel, but it is more 
difficult to stamp them accurately. 

To lay out the graduations, the base 
is clamped vertically to the side of an 
angle plate as shown in the illustra- 
tion. The slide is then adjusted for 
height so that the dimension through 





slide corresponds 
to a vertical 
movement of 
0.3162 in. when the gage is resting on 
the bottom of the base. Thus in in- 
scribing the graduations, the dimen- 
sion between each of the forty lines 
from C to E will be equal to 3.162 
40, which is 0.07905 in. By using a 
height gage, the lines can be laid off 
and inscribed accurately. 

The slide has 25 graduations cover- 
ing the same dimension that is cov- 
ered by 24 graduations on the base; 
thus 24x 0.07905 25 — 0.07588 in., 
which is the dimension between the 
graduations on the slide. 





Setting a Gear Cutter Central 

By P. L. BUDWITZ ; 

T is a common incident in the ma- 

I chine shop to see a mechanic setting 
a gear cutter in a milling machine 
with the eye. To cut an accurate gear 
on a miller, it is important that the 
cutter be set exactly central in rela- 
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tion to the gear-blank. This point is 
particularly essential when using a 
“single purpose” cutter, in order to 
obtain the fullest benefit of the 
cutter. 

The method of setting a cutter cen- 
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Drawing illustrating use of indicator in setting 
gear cutter. 


tral as described here is one that I 
have used successfully. A test indi- 
cator is clamped to the blade of a 
square, and after setting the cutter 
as nearly central as is possible with 








Position of indicator 
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and then the square is placed in the 
same position on the opposite side of 
the blank, as indicated by the dotted 
line. If the indicator shows a varia- 
tion, the difference may readily he 
compensated for by moving the table 
over. It is important that the cutter 
be mounted true on the milling arbor 
before making the test. 





Using Paint to Identify 
Die-Sets 


By JOHN MCCULLOCH 


HE use of paint on steel or iron to 
W saat the material has been 
common practice for generations. 
Paint is easily applied, and usually re- 
mains in evidence until the material 
is used. This idea is now being put 
to use by a number of large com- 
panies in the marking of die sets 
where a variety of models of similar 
parts are made. For example, where 
a manufacturer has two models in 
production at the same time, it simp- 
lifies matters a great deal if the die 
sets are marked with different colored 
paints so that the tools for parts of 
one model can easily be 
distinguished from similar 
tools for the other model. 
It also makes it a simple 
matter for the foreman or 
superintendent, when go- 
ing through the press 
room, to tell immediately 
which model each press is 
working on. 

This practice lessens the 
possibility of the wrong 
die being selected and the 
part for one model being 


contact point 





Drawing showing position of cutter for indicating. 


the eye, the blade of the square is 
brought into contact with the blank 
to be cut as indicated in the illustra- 
The indicator reading is taken 


tion. 


made when it is intended 
to make the same part 
for the other model, It also helps 
out the toolroom and serves as a dou- 
ble check against the methods in use 
for marking the dies. Both punch and 
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holder should be marked, and the 
paint should be put onto the side of 
the tool facing the operator when the 
die is mounted on the press. There 
is usually ample surface for the paint, 
without interfering in any way with 
the working surfaces. 





A Centering Disc 
By C. T. SCHAEFFER 


ARGE shafting and billets handled 
L in the job shop usually require 
rough centering for turning. A handy 
disc for such cases can be arranged 
as shown, locating holes on two dif- 
ferent circles and then cutting light 
grooves to represent increments in 
diameter of one-eighth inch as shown 
by the light circles. A small hole for 
the punch to enter is drilled at the 
center. In use, the centering disc is 


placed over the work and lined up 










"6Stark , 


‘ELECTROBLAST 
High Speed Muffle Furnace 


Wry start your large 


furnace for single or 
small lots of high speed 
or carbon steel tools? 
This efficient unit willreach 
high speed heat in 20 min- 
utes at an operating cost 
of 7 cents per hour. 





No scaling ordecarburization! No separate blower or piping! Burner 
may be used separately as a powerful bench torch. Muffle size 6! x 
3% x 2% inches. Price $70 as shown. It will quickly save its cost. 


Stark Tool Company, Waltham, Mass. 


Established 1862 


Originators of the American Bench Lathe 
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A Handy Centering Disc 


with the circle representing its dia- 
meter, sighting through the holes 
which will then be indicated as shown 
by the dotted lines. The disc can be 
made any size and thickness, depend- 
ing upon the range of work upon 
which it will be used. 


RK TSGe dou, 
LTHAM Wass 
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Micrometer Lap 
By F. J. WILHELM 
VERY satisfactory job of lapping 
the end of a micrometer spindle 
can be obtained by the use of the lap 
shown in the drawing. The outfit con- 
sists of two pieces—the lap proper, 
and the hub. The hub helps to keep 
the lap at right angles to the spindle 
and thus insures that the end of the 
spindle will seat perfectly against the 
anvil. 
The lap can be made of either hard- 
ened or soft steel. It is made with five 


145 | 




















Equipment for lapping end of micrometer 
spindle. 


working surfaces, or steps, varying 
by 0.005 in. so that when the entire 
range of five surfaces has been used 
in lapping a spindle, the spindle has 
been revolved one complete revolu- 
tion. This method insures a uniform 
surface on the end of the spindle. The 
hub is of steel, bored and lapped to 
a push fit on the spindle, and with a 
hole for a setscrew by which it can be 
locked in position. The face of the 


hub is lapped to a smooth seat and 
square with the bore, and is recessed 
to allow plenty of room for the lap- 
ping compound. 

To operate, the hub is slipped over 
the spindle, then the lap is placed in 
position and the anvil is screwed light- 
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ly against it. The hub is also moved 
into contact with the surface of the 
lap and is anchored in position. The 
lap can then be released and a small 
amount of flour emery and oil rubbed 
over the end of the spindle or on the 
surface of the lap. The spindle is 
screwed up against the lap again and 
the lap is then moved by hand over 
the surface of the spindle with a ro- 
tary movement. The lap can be re- 
versed and the end of the anvil lapped 
in the same manner. 





Leather Belting Is Now Sold By 
Thickness 


The American Leather Belting Asso- 
ciation has decided that for the greater 
protection of the consumers of leather 
belting, it should establish and sell this 
commodity by specifications of thickness 
instead of weight, thereby discarding the 
old weight terminology of ‘‘ounces per 
square foot’? which may be varied by 
the mere addition of weighting materials 
to the leather, and does not necessarily 
always represent a differential in trans- 
mission values. 

This is an interesting and progressive 
move for the purpose of establishing 
higher standards for a product that has 
been sold by weight for many years. 
Inasmuch as leather belting prices are 
based on thickness, the simplicity and 
common sense of this change has met 
with the instant approval of both man- 
ufacturers and users of leather belting. 
It simplifies and makes comparatively 
easy the checking of each piece of belt- 
ing to see if the average thickness is 
as ordered. 

The thickness specifications now in 
effect for first quality leather belting 
are as follows: 


Medium Single ...... 10/64 in. to 12/64 in. 
Heavy Single ....... 12/64 in. to 14/64 in. 
Light Double ....... 15/64 in. to 17/64 in. 
Medium Double ..... 18/64 in. to 20/64 in. 
Heavy Double ...... 21/64 in. to 23/64 in. 


1. All thicknesses in this table are 
average thicknesses in inches, and should 
be determined by measuring 20 coils and 
dividing this value by the number of 
coils measured. In rolls of belting con- 
taining less than 20 coils the average 
thickness should be determined by meas- 
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uring one-half of the total number of 
coils and dividing this value by the num- 
ber of coils measured. 

2. The classification of ‘‘Light Single’’ 
has been eliminated entirely. 

3. Uniformity: No point in either single 
or double belting shall be more than 
2/64 in. thicker or more than 2/64 in. 
thinner than the average thickness. 

4. The second and third quality brands 
of each manufacturer bear the same 
relative thickness to the manufacturer’s 
first quality grades as they did in the 
past under the old ‘‘ounces per square 
foot’’ specification. 

These thicknesses are now in effect 
and should be used by all buyers of 
belting in wording their orders. Every 
order for single or double should specify 
the thickness on the order. If just the 
words ‘‘Light,’’ ‘‘Medium,”’ or ‘‘Heavy’”’ 
appear on the order these words now 
mean the thickness as per the above 
table and not the weight. 


“Production Welding” 


“Production Welding”’ is the title of a 
pamphlet which illustrates and describes 
in a vivid manner the application of the 
oxy-acetylene process in a number of 
the more important industries. Engi- 
neers, superintendents, executives, and 
others interested in work of a productive 
nature will find many constructive ideas 
in this small volume. 

The first section of the pamphlet is de- 
voted to an explanation and description 
of the facilities necessary for production 
welding, and points out the advantages 
derived. The latter section discusses the 
application of production welding in the 
automotive industry, refrigeration field, 
the fabrication of metal furniture and 
sheet metal products, the aircraft in- 
dustry, the fabrication of pressure ves- 
sels, building construction, and pipe line 
work. The pamphlet can be had upon 
application to The Linde Air Products 
Co., 32 East Forty-Second Street, New 
Ork, IN. Ye 


Erratum 


We have been informed that the mill- 
ing machine referred to by A. E. Gran- 
ville in ‘‘Cutting Turbine Blades from a 
Solid Casting,’’ published in the June 
issue of MODERN MACHINE SHOP, 
was a Knight Vertical Miller, made by 
W. B. Knight Machinery Co., St. Louis, 
Missouri. 
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INVESTIGATE 





the PULLMORE 


An Improved Clutch, for 
Improving Machine Performance 


: EFFICIENCY 
Check into 
. COMPACTNESS 
these features: 
ADAPTABILITY 


Submit your clutch problem for the 
consideration of our Engineering De- 
partment. No obligation. 


Write for Catalog 


ROCKFORD DRILLING MACHINE CO. 


10 CATHERINE STREET 
ROCKFORD ILLINOIS 















= Do you have 
I little Holes to 
Grind? 


ET Chicago Mounted Grinding 
Wheels help. They go to the 
bottom of blind holes as well as 
clear through open holes of any 
depth. 
They grind formed holes as 


well as straight—and any 
size from .050” up. 


They cut anything. They’re 
always ready, run either way 
and wear clear to the shank. 


Ask for catalog showing 
hundreds of sizes, shapes 
and kinds. 





CHICAGO WHEEL & MFG. CO. 


110 So. Aberdeen St. 
Chicago 
14 Smith St. 
Detroit 
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Over the Editor’s Desk 


Now Is the Time--- 


HE present business depression is 

the ninth through which this 
country has passed since the Civil 
War. In each case, the men who 
emerged from the cycle with wealth 
and power were those who foresaw the 
possibilities and took advantage of 
them. The time to buy is when 
everyone else wants to sell. The time 
for action is when everyone else is 
sitting about in the stupor of despair, 
lamenting the present and oblivious 
to the future. 

The human race is not going to die 
out with this generation, nor has hu- 
man intelligence dwindled with the 
price of stocks. This depression will 
end—next week, next month, or some 
other time—but end it will and then 
the mad rush will be on to fill the 
needs of a destitute world. People 
need clothes, furniture, utensils, cars, 
trucks, household equipment, office 
equipment, machinery, tools, and what 
not. As confidence returns in the 
minds of the people, buying will be 
resumed; slowly and cautiously at the 
first, but with increasing momentum 
as the increase in the circulation of 
money becomes evident. 

Now is the time for planning; now 
is the time to prepare for the next 
cycle of prosperity by laying out the 
steps that can be taken to bring the 
plant to its highest point of efficiency. 
Time devoted to a study of the indi- 
vidual pieces of plant equipment, loca- 
tion, tooling, and so on, and to the 
possibilities for improvement that 
might lie in rearrangement or in re- 
tooling, is time well spent. Plans 
should be made for replacing worn- 
out tools; worn-out machine parts, 
worn-out belts, worn-out pumps, and 


other equipment. Designs can be 
drawn up for stock bins and racks 
that will keep material off the floor 
and thus reduce waste, prevent dam- 
age to finished parts, and add to the 
appearance and general efficiency of 
the plant. 

The productiveness of mechanical 
equipment can be increased material- 
ly by arranging to have stock and 
tools delivered at the machines. Spin- 
dles can be kept running by having 
duplicate tools, placing all grinding 
wheels in the tool cribs, and requiring 
all tools to be ground by operators 
especially trained for that particular 
purpose. 

In plants where the work is of a 
repetitive nature, a study should be 
made of the possibilities for wage 
payment upon a task basis. Many 
shops are still paying upon a day- 
work basis, due either to plain inertia 
on the part of the managing execu- 
tive, or to a lack of knowledge of the 
proper methods to be used in install- 
ing a wage incentive system. The 
benefits of task payment—piece-work, 
bonus, or whatever—are too import- 
ant to be overlooked. The truth of 
this statement is evidenced by the 
fact that no plant that ever adopted 
a task payment system has — unless 
the circumstances changed — gone 
back to the day-work system. 

An earlier issue of Modern Machine 
Shop carried an article in which com- 
plete instructions were given for 
making time studies to be used as a 
basis for a task wage payment sys- 
tem. Another issue of this magazine 
carried an article which described, in 
detail, how to go about the task of 
making a “paper” plant layout. 
Copies of these articles will be gladly 
sent to plant executives upon request. 
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“Alnor™ 


MODEL 223 


PYROMETER 


For the Hardening Furnace 


Price com- 
plete with- 
out protec- 
tion tube 


Write for information 


ILLINOIS TESTING LABORATORIES, Inc. 
146 W. Austin Ave. CHICAGO, ILL. 




















=e ene) 
Collet Attachments for your lathes and millers 


be wap toe ag No. 100 A.M. —Rivett — In 
and Chucks. Also Price List and Dimension 


Muck Lathe & Grinder ia 


Brighton Dist., Boston, Mass., U.S.A. 














PERKINS 


Ground Thread Worms 


UALITY worms and 

gears are essential for 
the perfect functioning of 
your products. PERKINS 
Ground Thread Worms are 
correctly hardened, accu- 
rately ground, and finely 
polished to insure lasting 
quality. 
It is good business to use 
good gears — PERKINS 
Gears—gears that provide 
highest economy in your 
manufacturing program. 


SEND YOUR BLUEPRINTS 
FOR ESTIMATES. 


Perkins Machine & Gear Co. 


151 Circuit Avenue 
SPRINGFIELD, MASS. 











Accuracy and Speed 
with the 


AMES 
‘Dial 
Mike’’ 


Speedier to use-- 
easier to read -- 
extremely accu- 
rate--that’s why 
this moderndial- 
reading microm- 
eter replaces the 
old style“‘mike.” 





Simply move the 
thumb to open 
the anvils. Closes automatically onto part 
being measured. Spindle lock makes it an ad- 
justable snap gauge if desired. Capacity, 1|’’. 

GC from your dealer 


PRICE GUZ.GO "em row ses 
B. C. AMES CO. 


WALTHAM MASSACHUSETTS 











Detroit Branch: 1024 Michigan Theater Building 

















AtIES serene BENCH LATHE 


$79.00 mets 


Motor Driven Self-Contained 


omplete wit 
Compound Rest’ Threading Dial 
Reverse Feed to the Screw 


Write for Circular 


j; ATLAS PRESS CO. 


KALAMAZOO MICHIGAN 
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Natco Special Vertical Hydraulic 
Driller 


The vertical hydraulic drilling ma- 
chine shown in the illustration was built 
by The National Automatic Tool Com- 
pany, Richmond, Ind., especially for 
drilling the tube holes in large express- 
type boiler drums. The machine is an 
adaption of the standard Natco Model 
D20H and is equipped with a semi-auto- 
matic hydraulic Oilgear feed arranged 
with the patented Natco safety foot con- 
trol and emergency reverse. 

The machine is equipped with a 
24 x 40-in. rectangular head bored for 16 


Natco Special Vertical Hydraulic Driller 





spindles and is equipped with 12 three- 
inch diameter upper joint assemblies 
each having a single speed and neutral 
position. The head is equipped with 
roller bearings throughout. 

Spindle equipment consists of a spe- 
cial adjustable bearing plate arranged 
for and complete with 12 spindles of 2% 
in. dia., with No. 4 Morse taper and nose 
adjustment. The spindles are held in a 
straight line parallel to the ways on the 
column, and have a horizontal adjust- 
ment toward and away from the column 
of 14 in., the minimum and maximum 
distance being 22 in. and 36 in. respec- 
tively. 

The base is provided with two rec- 
tangular slots, running left to right, 
of the proper depth to insert a No. 
75 rail. The slots are spaced to per- 
mit a 36-in. center-to-center spacing 
of the rails under the center of the 
head. Coolant channels are provided 
in the base, with a coolant reservoir 
within the base and at the rear. The 
coolant is supplied to the work by 
means of a motor driven pump, 
through a valve that is controlled by 
the movement of the head. Mounted 
on the base is an air-operated jack 
that supports the drums while they 
are being drilled. 

The machine weighs approximately 
38,000 lb., and has a drilling capacity 
of twelve 144-in. drills in steel at a 
heavy feed. It is approximately 16 
ft. in height. 





Morton 40-In. Stroke Special 
Draw-Cut Flash Trimming 
Machine 


The machine shown in the illustra- 
tion has been developed by the Mor- 
ton Manufacturing Company, Hoyt 
and Broadway, Muskegon Heights, 
Michigan, for the accurate removal of 
the flash or upset from butt-welded 
or flash-welded tanks and_ sheets. 
The easy entrance and quick removal 
of work which are essential to high 
production have been of first con- 
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sideration. The machine is_ provided 
with a 2-in. clearance between the rams 
at time of loading and unloading so that 
any condition of warpage is readily 
taken care of. 

The column is of box type and is 
heavily constructed. All 
journals are closely fit- 
ted and bolted, insuring 
perfect alignment and 
rigidity. The base is of 
sufficient length to in- 
sure against undue vi- 
bration. The main driv- 
ing pinion is cut from a 
solid steel forging, and 
steel gears are used in 
all places that are sub- 
ject to heavy cutting 
strains. They are en- 
closed in dust-tight com- 
partments and run in oil. 
Shafts are of high grade 
steel, finish ground after 
keyseating. 

The ram, which is of 
steel, is of special con- 
struction and of suffi- 
cient length to provide 40 
inches of cutting stroke. 
It is made in two sec- 
tions in the form of a 
letter ‘‘T,’’ to remove the 
flash from both sides of 
the work at the same time. The upper 
section is carried in a guideway which 
can be moved vertically, and: which 
also forms the base for securing the 
upper clamping jaw. The vertical 
movement is accomplished by means of 
air cylinders working over compound- 
ing leverages so that sufficient pressure 
is obtained for securely straightening 
and clamping the work. Thus one of the 
essentials for close stripping is taken 
care of by automatically compensat- 
ing for variation in the thickness of the 
stock. The lower ram section is car- 
ried in a solid guide-way with the 
proper provision for lubrication and is 
so constructed that all of the trimmings 
that are removed from the inside of the 
drum drop through free openings and 
are carried either forward or back. 
Bearings are arranged so that the sec- 
tions are equally supported throughout 
the length of the stroke. Each ram is 
slotted for multiple special tool holders, 
with tools that are independently adjust- 
able for regulating the depth of the cut 
and for operating position. 

The lower bearing and ram are sup- 
ported in an extension having a bearing 
on the lower side, Adequate bearing 
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surface is provided together with an 
opening to permit adjustment of the 
lower cutting tools. Strips of steel, of 
widths and lengths to accommodate 
work to the capacity of the machine, are 
located on the upper side. A quick-act- 





Morton Flash Trimming Machine 


ing cam locking device securely ties the 
upper and lower supporting frames 
while the cut is in process. 

The reciprocating motion of the ram 
is obtained by friction clutches of spe- 
cial design, made with compound discs, 
and running in oil. All adjustments are 
easily made, and the stroke can be ad- 
justed while the machine is in motion. 
The electric drive may be connected to 
drive the machine direct through a 
coupling, or through a cog belt. 

The working stroke is 40 in., and the 
distance between center of rams and 
floor is 42 in. Ratio of gearing, 15.53-1. 
Motor, 5 h.p.; 1200 r.p.m. for constant 
speed, or 750 to 1500 r.p.m. variable 
speed. Actual floor space, 3x 14 ft. Op- 
erating space required, 15 x 14 feet. 


Thomson-Gibb Electric Heating 
Machine 


To facilitate the rapid soldering of 
flanged fins to copper tubes, a special 
application of direct controlled heating 
by the electric resistance method was 
made in a machine that has been de- 
veloped by Thomson-Gibb Electric Weld- 
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ing Co., Bay City, Michigan. The ma- 
chine takes from three to twelve tubes, 
on which are assembled a large number 
of flanged fins, each of which must be 
soldered to each tube for good thermal 














Thomson-Gibb Electric Heating Machine 


contact. The tubes are first covered 
with solder, then the fins are assembled, 
soldering acid applied, the complete unit 
clamped in the machine, and the cur- 
rent is applied. In approximately a min- 
ute, depending upon the number of tubes 
and their lengths, the entire assembly 
is thoroughly soldered. 

One unit of the machine is fixed at 
the end of the base; the other is adjust- 
able through a distance of 10 ft., being 
controlled by means of a motor-driven 
worm reduction unit, spur gears, and 
rack, the motor having a _ reversible 
drum control. Adjustable time relays 
provide for control of the heating time. 
The work is clamped by means of ad- 
justable air-operated jaws. 

Each unit of the machine carries its 
own transformer, one side of the second- 
ary being connected to heavy bus bars, 
the work forming the other side of the 
secondaries. This method of direct con- 
trolled heating by electrical resistance 
may also be applied to heating for an- 
nealing, heating for forging, and similar 
classes of work. 





Porter-Cable 2nd Series Carbo- 
Lathe 


The 2nd Series Carbo-Lathe, which is 
being offered by The Porter-Cable Ma- 
chine Co., Syracuse, N. Y., is similar in 
design to the ist series Carbo-Lathe, but 
a number of improvements have been 
added that are intended to make the 
lathe much more adaptable for the use 
of tungsten and tantalum carbide tools. 
The bed and headstock have been 
strengthened by heavier ribbing, in- 
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creased wall thickness, and larger fillets, 
The weight of the machine has been 
increased about 100 lb. Great tensile 
strength and wearing qualities are guar- 
anteed by the use of fine chrome nickel 

iron. As formerly, the 

center of the bed is hol- 
' low so that the chips can 
i fall through. 

Front and rear bed 
ways are identical, and 
two carriages can be 
used at the same time— 
one in front and one in 
rear. The tailstock is 
, heavier and of two-piece 
/ construction. An adjust- 

ing screw provides for 
proper alignment be- 
tween centers. 

The drive is from a mo- 
tor concealed in the base to a single plate 
dry disc clutch which also carries a 
brake for quick stopping. If desired, the 
lathe can be driven from countershaft by 
removing two small covers from the top 
of the clutch guard, allowing the belt 
to pass through the guard directly onto 
the clutch pulley. The spindle pick-off 
gears have been widened to 1% in., and 
the form gear now comes in two ratios; 
the low gear with a ratio of 3% :1 and 
the high gear with a 2:1 ratio. 

Spindle speeds obtained with an 1800 
r.p.m. motor and low geared head are 
95 to 1130, with feeds of .005, .010, .015, 
-020, .025, and .030 in. With high geared 
head the speeds are 170 to 2000 r.p.m. 

















Porter-Cable 2nd Series Carbo-Lathe 


and the feeds are .003, .006, .010, .013, 
.016, .020 and .025 in. Variable speed 
motors will furnish an even wider range 
of speeds. 
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Work 7 in. dia. by 18 in. long can be 
turned, or short chuck work up to 12 in. 
dia. can be handled. The base and 
chip pan are much larger, and a coolant 
tank is cast into the base. A hinge 
plate is provided for the motor, with 
turnbuckle adjustment on the outside of 
the base for correcting belt tension. 
The weight of the machine has been in- 
creased about 50 pounds. In keeping 
with the rest of the machine, the prin- 
cipal attachments have also been rede- 
signed for greater strength and improved 
operation. 


“Standard” Motor-Driven Ex- 


haust Blower 


_The Standard Electrical Tool Co., 1940 

West Eighth Street, Cincinnati, Ohio, 
announces a motor-driven exhaust unit 
which may be mounted on any of this 
company’s heavy duty grinders or buf- 
fers. 

The illustration shows the Standard 
Combination Grinding and Buffing Ma- 
chine equipped with 3 h.p. motor, both 
the grinder and buffer sides of the ma- 
chine being fitted with enclosed hinged 
door guards, each with exhaust outlet. 
On the back of the pedestal is mounted 
a % h.p. 3600 r.p.m. motor driven ex- 
haust unit fitted with a dust collecting 
bag. The net weight of the machine is 








Standard Combination Grinding and Buffing 
Machine Equipped me Motor-Driven Exhaust 
ower. 


86 pounds. The use of the exhaust 
blower eliminates the necessity of in- 
stalling an elaborate exhaust system, 
and provides a complete assembled unit 
in itself. 


MODERN MACHINE SHOP 41 


Special Rockford Economy Lathe 


To meet the demand for a first class, 
accurate, powerful, and durable engine 
lathe for standard work, the Rockford 
Machine Tool Co., 2414 Kishwaukee 
Street, Rockford, Ill., has brought out 





Special Rockford Economy Lathe 


the ‘Special Rockford Economy Lathe’’ 
shown in the illustration. The machine 
is entirely self-contained, being equip- 
ped with a built-in Westinghouse-Wise 
4-speed motor drive and controller. . 

The lathe is heavily built, in accord- 
ance with the requirements of modern 
cutting tools, and all parts are easily 
accessible. The drive is mounted under- 
neath the lathe bed, completely pro- 
tected from dirt and chips but out of 
the way. A silent chain transmits power 
to the headstock spindle. The transmis- 
sion is so constructed that it cushions 
the starting movement and provides a 
safety overload factor for the--chain, 
The controller starts, stops, or reverses 
the spindle. &, 

By moving a crank, the spindle speeds 
can be changed easily. and quickly and 
without stopping the motor. Back gears 
provide a double range of speed. Any 
one of 32 thread-leads or feeds is 
secured instantly by shifting gears, and 
additional leads and feeds are available 
by changing the quadrant gears. A 
thread-cutting dial is standard equip- 
ment. 

A compound cross-slide of compact de- 
sign is mounted on the extra wide, 
heavy bridge. The leadscrew is of 
large diameter, is highly accurate, and 
has a continuous thread with no spline. 
An independent feed shaft with inter- 
locking safety clutch is provided. 
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The sizes as rated are 13% in., 14% 
in., and 17% in. swing, the swing over 
the carriage for the several sizes being, 
respectively, 65 in., 8 in., and 11. in. 
The spindle speed ranges for the three 
sizes are 22 to 600, 20 to 600, and 15 to 
580 r.p.m., the smallest size having 8 
spindle speeds, and the other two sizes, 
12. The motor sizes are %, 1, and 1% 
h.p. Standard equipment includes the 
Westinghouse-Wise motor drive, centers, 
thread dial, depth stop, face —: and 
wrenches. 


W HS Two-Speed Reducer 


Winfield H. Smith, Inc., Springville, 
Erie Co., N. Y., has brought out a two- 
speed reducer that is designed especially 
for use with conveyors and on other 
units where speed changes are required. 
Ratios of reduction can be furnished 
ranging from 4:1 to 150:1. An im- 
portant feature of construction is that a 
neutral position is provided whereby the 
mechanism operated by the slow speed 
shaft can be stopped without cutting off 
the power to the unit. 

The reduced has a hardened steel worm 
on the high speed shaft, driving a spec- 
ial alloy bronze worm gear mounted on 
the intermediate shaft. On this shaft are 
also two spur gears which are in con- 
stant mesh with two spur gears of spec- 
ial alloy metal that are mounted on the 
slow speed shaft. The drive is taken by 
means of a clutch engaging with one of 
the spur gears on the slow speed shaft. 
This clutch is actuated by a yoke arm 








W H S Two-Speed Reducer 


that extends through the top. of the re- 
ducer. The clutch can be shifted easily 
from. slow. speed to high speed operation 
or. to neutral position while operating 
under full load. . 
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Norton Mounted Abrasive 
Wheels, Points, Pencils, 


and Buttons 


Continued success in tests with ex- 
perimental mounted wheels, points, pen- 
cils, buttons and other shapes has led 
Norton Company to develop a complete 
line of these modern machine shop tools 





Points, 


Norton Mounted Abrasive Wheels, 
Pencils, and Buttons, 


of specific and well-suited abrasives and 
bonds. The line includes more than 10 
different shapes which can be used on 
any of the standard machines for this 
work. They range from tiny points 4 
in. in diameter to wheels 1 in. in diam- 
eter. 

Most of the Norton mounted abrasive 
products are made with 38 Alundum 
abrasive, a patented brand of aluminum 
oxide which was developed expressly for 
tool and die work. This abrasive has a 
peculiar crystalline structure which 
gives it a temper different from regular 
Alundum abrasive, producing a singular 
grinding action. For production grind- 
ing of small holes, most of the mounted 
wheels are made of regular Alundum 
abrasive, and for the non-ferrous and 
non-metallic fields there are Crystolon 
abrasive points and wheels. 

The spindles on all the Norton prod- 
ucts are made of a special steel which is 
first copper and then nickel plated. The 
spindle tip is knurled and designed with 
a chisel end to insure permanent an- 
choring of the abrasive on the quill. A 
special cement of exceptional strength 
is used. Generally speaking, the Norton 
points and wheels are made with vitre- 
ous bonds—some of them of the new 
patented ‘‘B-Bond’’—but there also are 
Bakelite-bonded points or wheels for 
specific purposes. 
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Sundstrand 3-B Rigidmil 


The No. 3-B Rigidmil, which has been 
added to the line of Rigidmils made by 
Sundstrand Machine Tool Co., Rockford, 
Ill., is larger and heavier than the other 
sizes of this machine, and has a number 


of features which are absent on the 
others. . 
The frame casting is larger and 


heavier, and has a welded steel exten- 
sion to keep chips and coolant off the 
floor. The spindle head has been im- 
proved and a special high speed drive 
can be applied to the standard head at 
any time. The designs of the quill ad- 
justment and grease retainers are all 
new and the elevating. screw is heavier. 





Sundstrand No. 3-B Rigidmil 


The feed screw is of new design, and 
a special anti-backlash nut is available 
as extra equipment. Tool trays are pro- 
vided at each end of the table. A 
reciprocating table in 6 lengths and 2 
widths can be supplied, or a rotary table 
in two sizes with either continuous feed 
or alternating feed with automatic rapid 
traverse. 

The machine can be supplied with 
table feed of from 24 in. to 60 in., with 
tables having working surfaces of from « 
14x52 in. to 14x 100 in., or 18 x 88 in.,” 
according to the feed. Number of feeds, 
50. The ranges of spindle speeds are 17 
to 241 as regular, up to 47 to 668 in the 
high speed range. From the center of 
the spindle to the top of the table, min., 
is 34 in. Max., 16 in. Center of spindle 
to under side of overarm, 7 in. Motor, 


le 





5 to 10 h.p., 1200 r.p.m. Speed of drive 
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shaft, 400 r.p.m. Overall height of 
machine, 62 in. Floor space, 48 x 71 in. 
in one size and 52x71 in the other. 





B & S Micrometer Uses Tung- 


sten Carbide 


Brown & Sharpe Mfg. Co., Providence, 
R. I.,. announces that the one-inch mi- 
crometer made in several styles by this 
company can now be had with the ends 
of the spindle and anvil faced with 
tungsten carbide. Micrometers so faced 





ANNOUNCING 


inpred OLIVER 


DIE MAKING MACHINE 


‘With Many 
New Features 


Send for our new bul- 

letin and learn how 

to cut die costs 30% 
to 60%. 


OLIVER INSTRUMENT Co. 
1430 E. Maumee Street, Adrian, Michigan 


DETROIT STAMPING 
COMPANY PRODUCTS 


STAMPINGS 


Small @ medium stampings in a complete 

range of materials @ finishes for general 

@& special use. A 17-year old die depart- 

ment, specialized to produce accurate 

tools for your stamping requirements, 
eee 


WASHER DIES 


Complete dies for making accurate, 

flat @ concentric cut washers of any 

material or thickness. Also gang dies 

@@& round dies. Send for new die list. 
eee 















» ARBOR SPACERS 


Save time ( money by having a small 
stock of our arbor spacers. 1000 sizes @ 
styles; from .001” to .125"; for 20 different 
varbor sizes. List sent upon request. 


DETROIT STAMPING CO. 


The House of Service 
3451 WEST FORT STREET, DETROIT, MICHIGAN 
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will be especially useful in places where 
they are subject to unusual wear. The 
many styles in which the one-inch mi- 
crometer is made makes it possible to 
select the tool best suited for the work 
in hand. This company is prepared, 
also, to furnish other micrometer cali- 
pers with tungsten carbide faces. 


Bolender No. 1 Semi-Automatic 


Gear Burnisher 


The illustration shows two views of 
the Bolender No. 1 Semi-Automatic Gear 
Burnisher, which is now being marketed 
by City Machine & Tool Works, June and 
East Third Streets, Dayton, Ohio. This 
model has practically all the features of 
the larger models of this machine, with 
the exception that it is smaller in size 
and is not fully automatic. The burnish- 
ing pressure is exerted horizontally to 
the center of the master burnishers; flat 
gear mounting avoids overhang, and the 
burnishing pressure can be varied in the 
same manner as in the large machines. 
In this machine, however, the burnish- 
ing pressure is controlled through a 
three-button switch which permits the 
operator to burnish the work in one di- 
rection, reverse, and stop it to end the 
operation. 

Although the machine as shown is air- 
equipped, it can also be 
‘ ~ furnished with the hy- 
og  4raulic unit. A _ built-in 

a! coolant system and Tim- 
ken bearings are stand- 
ard equipment. The ma- 


“4 


Bolender No. 1 
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chine handles both spur and helical gears 
up to 8% in. diameter. The smaller size 
and absence of fully automatic control is 
intended to make possible a saving to 
users whose production needs do not 
justify the purchase of a larger, fully 
automatic model. 


Hannifin Duplex Valve 


A duplex air control valve, designed 
for use on machines where two air cyl- 
inders are employed, operating in pro- 
gressive sequence, has been announced 
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Hannifin Duplex Valve 


by Hannifin Manufacturing Co., 625 §. 
Kolmar Avenue, Chicago, Ill. The Han- 
nifin Duplex Valve has four independent 
outlet ports for control of two double- 
acting cylinders, and is so designed that 
two cylinders can be operated in either 
direction and in any sequence desired. 

For example, the valve can be con- 
nected with two cylinders resulting in 
the following order of operation: Start- 
ing with lever at one extreme position, 


Semi-Automatic Gear Burnisher. 
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then moving the lever 45 deg. causes the 
piston of No. 1 cylinder to move for- 
ward; moving the lever an additional 45 
deg. causes the piston of No. 2 cylinder 
to move forward; moving the lever back 
45 deg. reverses cylinder No. 2, and 
moving lever to original position reverses 
No. 1 cylinder. 

The Hannifin Duplex Valve embodies 
all of the features of the standard Han- 
nifin ‘‘Packless’’ valves and is furnished 
in two sizes; Model D-37, with %-in. I. 
P. connections, and Model D-75 with %- 
in. I. P. connections. 


Barcol Midget Motor With Shad- 
ing Coils Provides Two- 


Way Rotation 


The Barcol Midget Motor, a fractional 
horsepower single-phase induction motor 
of the shaded pole type, is now made 
available in a reversing model by its 
manufacturer, Barber-Colman Company, 





Barcol Midget Motor 


Rockford, Ill. Unidirectional models 
previously announced have made use of 
shading rings to introduce. a delay in 
part of the field surrounding the rotor 
and thus to obtain a rotating field which 
would produce motor action. This new 
reversing medel of the Barcol Midget 
Motor employs shading coils in place of 
the shading rings of the other models, 
and the motor is connected with current 
on the main field coil all the time, no 
rotation being produced until a current 
is sent through one or the other of the 
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MECHANICAL DEVICES 


of every description—com- 
pletely assembled or 


STAM gigas 


Quantity 
Production 
or 
Sample 
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GER DING BROS. 
Mechanical Productionists 5. 3rd St., Cincinnati, Ohio 












The Mummert-Dixon 
Spot Facer 








. enables you 
to machine ac- 
curate and smooth 
surfaces on small 
bosses, etc., in less 

time than by any other 

method. Better investi- 
gate! Send for a bulletin. 


MUMMERT-DIXON CO. “inover"Pa 














BALL THRUST BEARINGS 
ROLLER THRUST BEARINGS 
JOURNAL ROLLER BEARINGS 


Special Bearings, Made to Order. 
Send Sketch or Sample for Quotation. 


Catalog Upon Request 


THE GWILLIAM COMPANY 
358 Furman St. Brooklyn, N. Y. 
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two sets of shading coils. Direction of 
rotation is determined by which of the 
two sets of shading coils is energized. 


The construction of this reversing 
motor is much the same as the other 
models, with the exception of the wound 
coils which are used in place of the solid 
copper rings. These coils are made the 
same as the main field coil, of high 
grade enameled wire on. a phenolic resin 
spool and impregnated with moisture- 
proof varnish. The leads, as can be 
seen in the illustration, are brought out 
to plates mounted above the coils and 
control leads as required are taken off 
from these plates. In all other respects 
—the main field coil, the field lamina- 
tions and stator construction, the con- 
struction of the rotor, the type of 
bearings used, the bearing plates, and 
the method of assembly—the reversing 
model is identical with the unidirectional 
type. 

The reversing model has the same gen- 
eral advantages which characterize all 
Barcol Midget Motors, namely, high 
starting torque, high power considering 
the size of the motor, and relatively 
high efficiency. This model is available 
in several sizes te suit various applica- 
tions and will be found in such devices 
as damper controllers, valve motor- 
operators, heat regulators, pumps, radio 
remote control, and so on. 


Improved McCrosky Turret 
Toolposts 


The turret toolposts manufactured by 
pemsctage | Tool Corporation, Meadville, 
Penna., have been redesigned to incor- 





Disassembled view of McCrosky Improved Turret, showing details of Ce8S. 


indexing mechanism. 
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porate several important improvements. 
The fundamental feature of the indexing 
mechanism has been retained. A corru- 
gated bearing surface on the under side 
of the turret body meshes with compli- 

















McCrosky Type L Turret, for bolting to bolt- 
circle of compound rest. 


mentary corrugations on the stationary 
base of the turret column, this mechan- 
ism providing for 12 indexing positions. 
In the new design the stem of the tur- 
ret column is encased in a hardened steel 
sleeve that has 12 vertical grooves in 
exact axial relation to the 12 indexing 
positions. In the hole of the turret body 
that receives the stem of the column are 
two spring plungers, opposite each 
other, that engage the grooves. The 
ratchet effect produced by these parts 
is a distinct aid 
to rapid indexing 
when positioning 
a tool. 

The clamping 
handle of the 
turret has been 
redesigned to 
conform to the 

- usual ty pes of 
levers and han- 
dles, and has 
been fitted with 
a spring plunger 
that rides against 
a cam attached 
to the top of the 
turret column. 
The cam has a 
right angle re- 

When the 

handle is in 
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closed position, the plunger presses 
against the recess and locks the turret 
rigidly in place. 

When the operator wishes to rotate the 
turret, he pushes the handle away from 
him a quarter turn, using steady pres- 
sure. The movement of the handle car- 
ries the plungers out of the recess and 
raises the turret until it clears the corru- 
gations. The turret can then be turned 
freely, after which a steady pull on the 
handle locks the turret in position. 

Ample lubrication of all moving parts 
has been provided for and the handle 
has a dust collar to prevent dirt from 
working in between the handle and the 
body. <A skirt on the body prevents 
chips from working in between the cor- 
rugated surfaces of the indexing mech- 
‘anism. The improved turret is made in 
five standard styles, to fit practically 
any type of lathe. 


C. P. No. 315 Rotary Drill 


The Chicago Pneumatic Tool Co., 6 
East 44th Street, New York, N. Y., has 
brought out a rotary drill known as the 
No. 315, available in various sizes and 
either reversible or non-reversible. The 
drill is a ‘‘power vane” tool, designed 
so that it employs neither pistons, tog- 
gles, nor crankshaft. It is said to be 











Chicago Pneumatic No. 315 Rotary Drill 


exceptionally powerful for its unusually 
light weight, and is suitable for general 
purpose drilling and reaming, tapping, 
and so on, particularly in close quarters. 

The ‘“‘powér vane’’ construction elim- 
inates ‘‘dead spots” in any position of 
the tool or rotor, and the tool. has the 
same power in either forward or reverse. 
The throttle handle is equipped with a 
safety lock that positively prevents 
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change in direction of rotation unless 
this lock is released. 

The drill is designed for perfect bal- 
ance, to eliminate vibration. Ball bear- 
ings are used throughout, and the cyl- 
inder is provided with a _ replaceable 
liner of hardened steel. Complete lubri- 
cation for the motor is effected by a line 
oiler located in the housing. Grease fit- 
tings are provided on the gear and gov- 
ernor cases. A governor control is 
provided on the intake air supply, main- 
taining free speed, reducing air con- 
sumption on the power side and back 
pressure on the exhaust side. The small 
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Standardized die sets, embodying 
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spindle offset permits ease of operation 
in close quarters. 

Either tool can be provided in four 
sizes, from % in. to % in. capacity for 
drilling in steel. 


Sundstrand 8-In. Stub Lathe 


The ‘‘Stub’’ Lathe, which is a product 
of Sundstrand Machine Tool Co., Rock- 
ford, Ill., is now available in the 8-in. 
size. The base contains a compartment 





Sundstrand 8-in. Stub Lathe 


for the motor, a coolant reservoir, and 
chip pan, and the bed and headstock 
comprise a one-piece rigid casting. The 
front slide is larger and heavier than in 
the smaller sizes, as is also the tail- 
stock. The front carriage now has pro- 
vision for mounting either a taper or 
form-turning attachment. The rear 
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slide is stronger and has a new in-and- 
out adjustment. 

The machine is designed so that the 
carriage can pass the headstock. The 
swing over the carriage is 11% in., and 
the swing over the rear slide is 11 in. 
Swing over the front slide is 7% in. 
Maximum capacity between centers, 
10% in. Number of spindle speeds, 12. 
Range of spindle speeds, standard, 40 to 
265 r.p.m. Range at 3 to 1 ratio, 75 to 
490 r.p.m. Range with special ‘‘Hour 
Glass’’ drive, 155 to 1020 r.p.m. 

Extreme travel of carriage, 10 in. 
Number of feeds, 10. Range of feeds, 
0.005 to 0.046 in. Maximum travel 
rear tool, 4 in. Distance floor to 
center of spindle, 45 in. Floor space, 
60 x 45% in. Motor recommended, 5 to 
7% h.p., 1800 r.p.m. Net weight, with- 
out motor, 3625 pounds. 


Amthor No. 350 Hand 


Tachometer 


The Amthor Hand Tachometer, 
shown in the illustration, has been 
developed by Amthor Testing Instru- 
ment Co., Inc., 309 Johnson Street, 
Brooklyn, N. Y., for use in testing 
the speeds and fluctuations of such 
units as engine shafts, motors, blowers, 
line shafts, machine spindles, or surface 
speeds of belts, shaper or planer tables, 
and so on. 

The feature of the instrument is the 
automatic fixed reading, whereby the 
speed reading is automatically fixed on 
the dial until released. When applied 
to a spindle or surface, the hand moves 
around to the point indicating the speed 
of the unit under test, and then auto- 
matically locks and remains in that posi- 
tion until released. Thus all the time 
required may be taken to take the read- 
ing from the dial, or the instrument may 
be used to test speeds in dark places, or 








No. 1 Capacity 0 thru 3/32” wire, $1.25 
No. 2 Capacity 0 thru 3/16” wire, 2.50 
No. 3 Capacity 0 thru 5/16” wire, 5.00 


HJORTH LATHE & 





NOW —A REAL SPRING WINDER! 






Will Earn Its Cost in One Day 


The HJORTH Perfection Spring Winder 
offers the ideal means of winding exten-: 
sion, compression, torsion, taper, double 
taper, or left hand springs. Try one in 
your shop. You'll like it and the price is 


reasonable. 
60 STATE ST. 


TOOL CO. boston mass: 
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in places where it is impossible to read 
the dial at the time the test is being 
made, such as in the case of tall verti- 
cal spindle ma- 
chines, overhead 
shafts, overhead 
belts, and so on. 
The dial is 
graduated to read 
directly in r.p.m., 
but the instru- 
ment is equipped 
with all access- 
ories so that 
“feet per minute’ 
surface and belt 
speeds can be 
taken. The tacho- 
meter has four 
speed ranges, 
each of which is 
separately read 
over the entire 
circumference of 
the dial. Each 
instrument is 
Amthor Hand Tachometer eaiateaaten ik 
a finely-balanced cross pendulum gover- 
nor movement, is hand calibrated for 
accuracy, and is dead beat in action. 
Various ranges are available to directly 
test any speeds to 12,000 r.p.m. 








Hutto Automatic Cylinder 
Grinder 


An automatic cylinder grinding hone, 
so designed that it requires but one 
setting to grind all bores of a cylinder 











Hutto Automatic Cylinder Grinder. 


block to the same size, has been placed 
on the market by Hutto Engineering 
Co., 515 Lycaste Avenue, Detroit, Michi- 
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PRECISION 
BORERS? If 
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THE R. Y. FERNER CO. 


1131 Investment Bldg., Washington, D.C. 
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Feature Unusually Comfortable Rooms, 
the Finest of Foods, and 
Rates Starting at $2.50 Single 


In CLEVELAND It’s 


THE HOLLENDEN 
Po cpg 
4-Station Radio Speaker in Every Room 

In COLUMBUS It’s 
THE NEIL HOUSE 
650 Rooms, ll with Bath 
In AKRON It’s 
THE MAYFLOWER 


450 Rooms, all with Bath 
4-Station Radio Speaker in Every Room 
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gan. The tool expands automatically and 
the control limits the expansion to a 
predetermined diameter. 

The tool can be used either wet or 
dry. There are four stones, especially 
fabricated to eliminate flying dust when 
dry grinding. The stones are easily and 
quickly replaced. Pressure on all stones 
is even throughout the operation. The 
tool is equipped with a telescope driving 
universal which can be extended to 19 
in. in length. Any portable drill of half- 
inch size or larger will furnish ample 
power to operate the hone. 





Hannifin “A-1” Air Operated 
Arbor Presses 


The Hannifin Manufacturing Co., 625 
S. Kolmar Avenue, Chicago, IIl., is now 
putting out a line of air-operated arbor 
presses to be known as the ‘‘Series A-1.” 
The presses in this series have been 
designed to 
meet the need 
for a direct-act- 
ing press with 
generous throat 
dimensions. The 
distance from 
the table to the 
ram is 11 in., 
and from the 
center of the 
ramto the back 
of the throat is 
8 in. 

The press can 
be furnished in 
five sizes to de- 
liver pressures 
ranging from 
565 Ib. to 6280 
lb., and with 
any length of 
stroke up to 10 
in. The frames 
in all sizes are 
of cast steel, 
thus assuring 
the necessary 
rigidity. Provi- 
sionis made for 
guiding the ram 
to prevent turn- 
ing, and the 
ram is support-_. 
ed in an extra long bearing. The presses 
will be furnished with either hand or 
pedal-controlled valves. 

The cylinder bores for the five models 
are, respectively, 3 in., 4% in., 6% in., 





Hannifin “A-1” Air- 
Operated Arbor Press 
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8 in., and 10 in., with power (at 80 
pounds pressure) of 565 Ib., 1,270 Ib., 
2,655 Ib., 4,020 lb., and 6,280 lb. Ram 
strokes are as required. 


Magazine for P. & W. 1 x 18-In. . 


Full Automatic Lathe 


The loading capacity of the Pratt & 
Whitney 1 x 18-in. Full Automatic Lathe 
can now be greatly increased by the use 
of the magazine shown in the illustra- 





P & W Full Automatic Lathe mene With 
Magazine 


tion. The magazine as illustrated is set 
up for cast iron automotive valve stem 
guides. A full load consists of 300 
pieces, which represents approximately 
7% minutes of work as the stems are 
machined in 15 seconds each. 

The valve stem has an overall length 
of 313 in. and a turned diameter of 
in. The turned length is 2% in., and the 
ends are faced during the turning opera- 
tion. This turning operation is followed 
by centerless grinding, 0.006 in. of stock 
being left on the diameter for this pur- 
pose. 

By using the magazine shown, one 
Operator cah handle several more ma- 
chines than with the smaller type of 
Magazine, thus reducing labor costs 30 to 
4 per cent. The magazine has a hinged 
door on one side to facilitate loading. 
The work is placed with corresponding 

(Oontinued on page 54) 
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For YOUR Shop 


The Boston Universal 
Angle 
Plate 


An accurate 
machine tool 
adaptable to all 
phases of machine 
work — miller, drill, 
planer and shaper. 

1. Eliminates costly fixtures. 

2. Decreases production costs. 

3. Increases jobbing output. 
A rugged, practical machine tool that every 
machine shop will find a good investment. 
Send for bulletin describing and illustrating 
the many uses of this precision tool. 


U.S. AUTOMATIC BOX MACH'RY CO. 


459 Watertown Street 
NEWTONVILLE, BOSTON, MASS. 














Mgt rhe Is it oil hardening of 
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(a a ee 


Schwerdtle Steel Alphabet and Figure dies in sets, 
‘are designed for just such work as marking dies, took, 
perts, and for all miscellaneous marking. 

The simplest mistakes are the costliest, and the 
remedy for them is very inexpensive. 

INSIST on PLAIN, ADEQUATE LABELING of TOOLS 


THE SCHWERDTLE STAMP CO. 
13 CANNON STREET ——-GRIDGEPORT, CONN.. 
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For Your Catalog Library 


Check any of these useful publications that you want, write your name, firm name, title, and 
address on the margin, then tear out the page and send to Modern Machine Shop, 128 Opera 
Place, Cincinnati, Ohio. They will be forwarded to you promptly withou. cost or obligation. 

Please restrict your list to not more than ten. 


Chueks—Key and Keyless: Bulletin No. 120A, issued 
by T. R. Almond Mfg. Co., Ashburnham, Mass., de- 
scribes and illustrates the line of key and keyless 
geared nut and ball bearing drill chucks made by this 
firm. Copy free upon request. 


Ames Gages: Catalog No. 50, issued by the B. C. 
Ames Company, Waltham, Mass., contains complete de- 
scriptions and illustrations of the dial gages, gage heads, 
upright gages, cylinder gages, dial micrometers, and pre- 
cision verifiers, special gages and attachments made by 
this company. Copy free upon request. 


Machine Shop Accessories: es B-27, issued by the 
Armstrong Bros. Tool Co., 328 N. Francisco Ave., Chi- 
engo, Ill., describes the line of tool holders, boring tools, 
wrenches, "pipe tools, ratchet drills, lathe dogs, and other 
tools manufactured by this company. 


“Atlas” Bench Lathe: A 9-in., screw cutting, self- 
contained, motor-driven bench lathe is now being built 
by Atlas Press Co., Kalamazoo, Mich. Write for cir- 
cular. 


Greenerd Arbor Presses: Catalog No. 36, issued by 
the Edwin E. Bartlett Co., Nashua, N. H., describes 
and illustrates all the various types and sizes of arbor 
presses made by this firm. Copy free upon request. 


Drop Forged Steel Die Sets: The economy and — 
advantages of a forged steel die sets, which are 
being made by E. Baumbach Manfg. Co., 1806 South 
Kilbourn Avenue, Chines Til., are eet in a folder 
that can be had by addressing this firm 


Carboloy Tools: Handbook M32, issued by Carboloy 
Company, Inc., 2485 East Grand Boulevard, Detroit, 
Mich., describes the tools made by this firm, and also 
includes information regarding manufacturing, brazing, 
and —— Carboloy tools. Copies free to mechanical 
executives. 


Abrasives: Samples of ‘‘Aloxite’ Brand ‘‘TP’’ Polish- 
ing Grains for trial may be had without charge by 
addressing the Carborundum Co., Aloxite Division, Niag- 
ara Falls, N. ¥ 


Mounted gates Wheels for use in small holes such 
as are found in bushings, dies, gears, tools, etc., are 

bed in a catalog that -has been issued by the 
Chicago Wheel & Manfg. Co., 110 8S. Aberdeen St., 
Chicago, Ill. Copy free upon request. 


Motorize Your Cone Pulley Lathes: An attachment 
that can be applied to your lathe with four bolts makes 
it possible to motorize and modernize your lathes. Write 
for information to Cullman Wheel Co., 1336 Altgeld St., 
Chicago, Il. 


Die Makers’ Supplies: A complete line of die sets, 
Jeader pins, bushings, and other die makers’ plies 
are described in a book that is issued by the y 
Machine Specialties, Inc., 2104 South 52nd Avenue, 
Chicago, Til. Sent free upon request. 


ae gem Washers: Milling jobs can be set up 
quicker by using standard spacing washers, made by 


Detroit Stamping Co., 3445 West Fort Street, Detroit, 
Michigan. Write for information. 


“Speed’’ Spot Welders for welding metals from 0.0005 
im. to 54 in. thick are described in a catalog that can 
be had by .. omen Eisler Electric Corp., 


761 South 

13th S$! Newark, N. J. 
The Involute Gear peony n A Explained: A direct, clea: 
page of the theory a ad printpls. of involute gear- 
the use of nighet’ ina thematics can be ob- 


ing wi 
tained without charge by addressing The Fellows Gear 
Shaper Co,, 78 River St., Springfield, Vt. 


Performance Data On Swiss Jig Borers: This 36-page 
pamphlet shows various types of jobs from a power shovel 
turntable jig to . television disc, drilled and bored on 
Societe Geneveise High Speed Precision Borers, giving - 
ee Sere ae ee savings. 
upon request to The R. Y. Ferner Co., 1008 K arene 
N. W., Washington, D. C. 


Questions To Ask Before Buying a Jig-Boring Machine: 
A list of the fine points to look for in a jig-boring 
machine, with descriptions and illustrations of the 
working parts of the Swiss Jig Borer, can be obtained 
free by addressing The R. Y. Ferner Co., 1511 K S&t., 
N. W., Washington, D. C. 


Formlea Silent a Gears: A booklet telling 
about the uses and advantages of Formica Silent Shock 
Absorbing Gian, and containing a considerable amount 
of pars Mh data with rules and tables for laying ow. 
cutting and using gears. Sent free by Formica Insula- 
tion Co., 4632 Spring Grove Avenue, Cincinnati, Ohio. 


Stampings of any kind or size can be obtained from 
Gerding Brothers, 5 East Third Street, Cincinnati, Ohio. 
Write for particulars. 


Ball and Roller Bearings, either journal or thrust, 
for all purposes and in all sizes, are described and illuw- 
trated in catalog No. 9 which has been issued by The 
Gwilliam Company, 360 Furman Street, Brooklyn, N. Y. 
Copy free upon request. 


Precision Bench Lathe Work can only be done on 
finely-built, accurate machines. The complete line of 
Hjorth Precision Bench Lathes is described and illus- 
trated in a catalog that has been issued by Hjorth 
Lathe & Tool Company, 60 State Street, Boston, Mass. 
Copy free upon request. 


Pyrometers: Inexpensive portable and stationary, —<— 
unit and multi-circuit pyrometers are described 
catalog issued by Illinois Testing Laboratories, Inc., "46 
West Austin Avenue, Chicago, Ill. Copy free upon 
request. 


Special Mil-Waukee-Mils of Standard Units: A milling 
machine of which the base, heads, columns, and other 
parts are built in standard units, thus enabling the user 
to order a machine that will be especially adapted for bis 
job, is described and illustruted in Catalog No. 36. is- 
sued the Kearney & Trecker Corporation, Milwaukee, 
Wis. Free to machine shop executives, 
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For Your Catalog Library 


Threading Machinery: Complete catalogs of individual 
bulletins covering the pipe threading and cutting ma- 
chines, bolt threading machines, or die heads made by 
Landis Machine Co., Waynesboro, Penna., may be had 
upon request from this firm. State size and type of 
machine or die head concerning which information is 
required. 


Alr-Operated Work-Holding Devices: A booklet show- 
ing how air-operated chucks and devices of various 
kinds can be applied to different kinds of machines to 
save time and labor has been issued by The Logans- 
port Machine Co., Logansport, Ind. 


Save Your Diamonds by using the Diamond Point Angle 
Tool. Write for information to Mendes Cutting Fac- 
tories, Inc., Charlevoix Bldg., Detroit, Mich., or 105 
West 40th Street, New York, N. Y. 


Monarch Toolroom Lathes: Catalog ‘‘C,’’ issued by The 
Monarch Machine Tool Co., Sidney, Ohio, describes and 
illustrates the line of toolroom lathes made by this firm. 
Copy free on request. 


Compound Spot-Facing Tool: A spot-facing tool re- 
tracting, serrated roughing cutters and fixed finishing 
cutters in the same tool will break up the scale easily 
and do accurate work. Write for bulletin to Mummert- 
Dixon Co., 120 Philadelphia -St., Hanover, Penna. 


Ball and Roller Bearing Data Sheets: A complete set 
of data sheets showing all the dimensions and loads at 
given speeds, and giving instructions for mounting pre- 
cision ball bearing and Hoffmann roller bearings, can be 
obtained without charge by addressing the Norma-Hoffmann 
Bearings Corporation, Stamford, Conn. 


“Commercial Lapping for Close Limits and High Pro- 
duction” is the title of a booklet that discusses hand 
and machine lapping, types of lapping tools and ma- 
chines, workholders for machines, preparation of laps, 
preparation of work for lapping and other important 
points. A copy may be had by addressing Norton Com- 
pany, Worcester, Mass. 


Die Making Machines: How dies, templates, gages, 
ete., can be sawed out, filed, and lapped easily and ac- 
curately on Oliver die making machines is fully de- 
scribed in a bulletin issued by the Oliver Instrument 
Company, 1430 Maumee Street, Adrian, Mich. Mailed 
upon request. 


Good Gears of all kinds—spur, spiral, bevel, worm, 
hypoid—in fact. any kind or type of gear desired, large 
or small, machined to an excellent finish and the highest 
degree of accuracy, may be obtained from Perkins Machine 
& Gear Co., 151 Circuit Ave., Springfield, Mass. Write 
for estimates. 


Beneh Lathe Mounting and Driving Equipment: Bul- 
letin 120-A, issued by Rivett Lathe and Grinder Cor- 
poration, Brighton, Mass., contains complete descrip- 
tions and illustrations of modern and _ conventional 
countershaft, individual motor drive jackshaft, and speed 
box motor drive, also benches, cabinets, oil pans, etc. 
Copy free upon request. 


Palimore Industrial Clutch: A multiple dise cluteb, 
made in two types, -to run in oil or dry, and which is 
so built that it can be operated at high speeds, is 
described in a folder that will be sent 
“eed 5 es Rockford Drilling Machine Company, Rock- 


Automatic Lubrication: Individually motor-driven pumps 
that described 


keep the work flooded with lubricant are 


In a booklet that has been published by the Ruthman 
Machinery Co., Front and Pike Sts., Cincinnati, Ohio. 


Steel Stamps and Marking Dies: Full information as 
to steel stamps, steel roller dies, embossing dies, and 
embossing rolls made by the Schwerdtle Stamp Co., 10 
Cannon Street, Bridgeport, Conn., can be had by writ- 
ing this firm. 


The Most Efficient Speed for the operation of special 
production units, power conveyors, and other machinery 
by the use of the WHS Speed Reducer and how it can 
be obtained is told in a bulletin that will be mailed 
re by _ H. Smith, Inc., 30 Eaton St., Spring- 
ville, N. 


Speed and Accuracy In Straightening: The Springfield 
Straightening Press is an ideal tool for use in straight- 
ening any length or size of rough or finished work. 
Send for illustrated folder. Address The Springfield 
ort py Aaa Co., 630 West Southern Avenue, Spring- 
eld, 0. 


“Stark”? Motor Drive Unit: A motor drive unit 
for use with bench lathes, bench millers, and other 
machines operating on % h.p. with a variable speed 
reduction gear is described in Bulletin ‘‘F,” issued by 
Stark Tool Co., Waltham, Mass. Copy free upon request. 


Cutting and Grinding Facts: A discussion of cutting 
oils and lubricants, together with descriptions and illus- 
trations of various kinds of jobs upon which cutting oils 
are used, is contained in a booklet that is issued by the 
Sun Oil Company, 1608 Walnut Street, Philadelphia, 
Penna. Free upon request. 


Tips for Torches: Standardized cutting and welding 
tips that are interchangeable with various types of torches 
are now available. Write for catalog to Tips, Inc., 515 
Cathedral Street, Baltimore, Md. 


Chuck With Air: How tine and labor can be saved 
by the use of air-operated chucks, cylinders, and other 
equipment is told in a book which deseribes ‘‘Hopkins’’ 
Air-Operated Equipment. Published by The Tomkins- 
Johnson Company, 620 N. Mechanie St., Jackson, Mich. 
Sent free upon request. 


Change drilling speeds Instantly without stopping the 
machine or touching a belt. This can be done with 
the Victor Super-Drill, made by U. S. Automatic Box 
Machinery Co., Newtonville, Boston, Mass. “Bulletin 
free upon request. 


Electrically-Driven Portable Tools: The “WU. S.” line 
of electric drills, die grinders, surface grinders, tool- 
post grinders, and bench and floor grinders is described 
in Catalog No. 33, published by The United States 
Electrical Tool Co., 2471 West Sixth Street, Cincin- 
nati, Ohio. Copy free. 


Double-Life End Mills: Weldon Double-End Type End 
Mills, made with blades on each end, are described in 
Catalog No. 6, issued by The Weldon Tool Company, 
1426 West Third Street, Cleveland, Ohio. Other small 
tools made by this firm are also described and illus- 
trated in this catalog. 


Shop Furniture: A catalog describing and illustrating 
all kinds of shop furniture, including benches, vises, 
steel stands, foremen’s desks, chip trucks, steel racks 
for bar stock, steel tote boxes, and other equipment 
will be sent free upon application to The Western Tool 
3 a“ Co., 1620 East Pleasant Street, Spring- 

0. 
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(Continued from page 51) 
ends all one way, and an agitating de- 
vice in the bottom of the magazine pre- 
vents jamming. The magazine can also 
be used for small steel parts. 





Wel-Don “Extra Long” End Mill 


The Weldon Tool Co., 1426 West Third 
Street, Cleveland, Ohio, is manufactur- 





Wel-Don “Extra Long’ End Mill 


ing an ‘extra long’ type of end mill, 
especially designed for milling deep 
pockets in dies and other similar work. 
The mill is made of high speed steel, in 
right or left hand spiral, and right or 
left hand cut. In order to assure stiff- 
ness and absence of chattering under 
heavy feeds and high speeds, from 4 to 
8 hollow-ground flutes are used, the 
number of flutes depending on the size 
of the mill. Shanks are made either 
standard taper or straight with an extra 
flat on the larger sizes so that they can 
be used with the Wel-Don pin-drive 
holders. 


Allen-Bradley Bulletin 609 Hand- 
Operated A. C. Starting 
Switch 

A compact manually-operated switch 
that will start and stop small A. C. 
motors and give overload protection has 
been developed by the Allen-Bradley 
Company, 1313 S. First Street, Milwau- 
kee, Wis. The switch has two overload 
relay8, the tripping of either relay open- 
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ing the contactor and completely discon- 
necting the motor from the line. Either 
relay, after tripping, can be reset with- 
out opening the switch cabinet. The 
switch is opened and closed by buttons 
that extend through the cabinet cover, 

The Bulletin 609 switch consists of five 
parts; a terminal block, a movable con- 
tactor arm, the operating button mech- 
anism, and the two overload relays, 
Pushing in the ‘Start’’ button 
moves the contactor arm upward 
with a quick snap, causing it to 
contact with the overhead termi- 
nal block and connect the motor 
to the supply line. The tripping 
of either overload relay disengages 
the contactor arm from the 
“Start’’ button and forces the contacts 
apart by spring pressure. The ‘‘Stop” 
button is also the reset button for the 
relay; pushing it in resets the tripped 
relay and re-engages the contactor arm 
with the “Start’’ button so that the 





Allen-Bradley Bulletin 609 Hand-Operated A. 
C. Starting Switch 


switch can be closed by pushing the 
‘Start’ button. 

The switch is made in two sizes, to 
handle all the sizes of motors commonly 
used for industrial purposes. 





SPEED 


EPOT WELDERS 
, OVER 20,000 IN USE 


Made foot-operated and automatic motor drive. 
from .0005” to 54”’ combined thickness. 


priced aslowas § $55.00 *proscems 


For welding 





EISLER ELECTRIC. 


761 South 13th Street NEWARK, NEW JERSEY 
Distributor and Dealer Connections Desired 








Automatic 
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FASTEST FEEDS 
Drills as well as Mills. No 
Center Hole on end. 


Double Cutting Edge Back- 
off keeps size right longer. > 





EL-DON END MILLS 


HIGHEST SPEEDS  pyouble-Ended 


Hollow 

Ground 

" Flutes 

‘\ permit 
» unbe- 
lievably 
large cuts easily. 


Parallel shank design, 

with Wel-Don tool holder, 

— — permits mill change in less than 
40 seconds. 











Stocks in All Principal Cities 


The WELDON TOOL CO., 1426 W. 3rd St., Cleveland, Ohio 








You just set the DUROSKOP 
against the test piece—press 
a button—and read the scale. 
The instrument gives consistent 
readings on almost any ma- 
terial—and it weighs less than 
a pound. 


Complete Details in 
Pamphlet H-4 


THE R. Y. FERNER CO. 


1131 Investment Bldg., Washington, D.C. 





TO CHECK HARDNESS 








Tool Holders that are 
THOROUGHLY DEPENDABLE 





ESTERN TOOL HOLD- 

ERS meet the exacting re- 
quirements of machinists every- 
where. They are made from 
thoroughly case hardened drop 
forgings to provide maximum 
strength. 
Note the design which gives 
maximum support to the tool. 
Mac-it set screws used. Holders 
‘equipped with best high speed 
steel cutters. 
Use Western Tool Holders — 
then compare results, 





Prices Sent on Request 


THE WESTERN TOOL & MFG. CO. 


SPRINGFIELD, OHIO 























A Safe Bet! 


When you want a lathe that 

will increase your production 

and cut your costs... specify 

a SPRINGFIELD Precision 

TOOL ROOM LATHE. Past 

performances prove that it is 
a Safe Bet! 


The Springfield Machine Tool Co., 630 West Southern Ave. Springield, Ohio 
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Precision Machine Co. 

. Milwaukee, Wis. 

Joaquin Alemany Lopez 
Havana, Cuba 

















this Oil Burner 


LECTROL, Inc. 
“~ found, like other manufacturers of 
machinery for the home, the office and 
the store, that Formica gears greatly 
reduce the sound made by their equip- 
ment in operating—and is therefore a 
most important selling point. 


Maintenance men everywhere use For- 
mica for the same reason. Quiet ma- 
chinery sounds well-taken-care-of. It 
helps them with their work. ; 


The gear cutters named on this page 
‘can. give prompt service on one or 
many gears, 


St. Louis, has 


THE FORMICA INSULATION CO. 


4632 Spring Grove Avenue, Cincinnati, Ohio 





The Dedman Foundry & 

Mach. Co., Houston, Tex. 

The Generating Gear Co. 
Milwaukee, - Wis. 











The Akron Gear & En’g 
Co., Akron, Ohio 
Farrell-Birmingham (Co., 
Inc., Buffalo, N. Y. 
Slaysman & ., Company 
Baltimore, Md. 
Harry A. Moore 
Bangor, Me. 

The Union Gear & Mch. 
Co., Boston, Mass. 
The Atlantic Gear 
Works, ‘Brooklyn, N. Y. 
Chicago Rawhide Mfg. 
Co., Chicago, Ill. 
Perfection Gear Company 
Chicago, Ill. 
Chicago Gear Company 
Chicago, Ill. 

The Cincinnati Gear Co. 
Cincinnati, 0. 
The Clarksville Foundry 
and Machine Co. 
Clarksville, Tenn. 
The Horsburgh & Scott 
Co., Cleveland, 0. 
The Stahl Gear & Ma- 
chine Co., Cleveland, 9. 
Robinson Machine & 
Forge Co., Dallas, Tex. 
The Master Electric Co. 
Dayton, 0. 

The Adams Company 
Dubuque, Ia. 
Hammer Machine Works 
Fort Smith, Arkansas 
Austin Machine Co. 
Fort Worth, Tex. 
The Ferguson Gear Co. 
Gastonia, N. C. 
Hartford Special Mchny. 
Co., Hartford, Conn. 
. H.C. Brelie 
Milwaukee, Wis. 
The E. A. Pyneh-Co. 
Minneapolis, Minn. 


FORMICA GEAR CUTTERS 


FORMICA GEARS 





Mobile Pulley & Machine 
Mobile, Ala. 
Berkley Machine Works 
& Foundiy Co. 
Norfolk, Va. 
Empire Machinery & Sup- 
ply Corp., Norfolk, Va. 
Meisselbach Catucci Mfg. 
Co., Newark, N. J. 
Sier-Bath, Inc. 
New York City, N. Y. 
E. M. Smith Machine 
Shop, Peoria, Ill. 
The Earle Gear & Mch. 
Co., Philagelphia, Pa. 
Rodney Davis and Sons 
Philadelphia, Pa. 
Lamont Gear & Meh. Co. 
Philadelphia, Pa. 
The Pittsburgh Machine 
& Supply Co. 
Pittsburgh, Pa. 
Standard Gear Co. 
Pittsburgh, Pa. 
The Turley Gear & Mch. 
Co., St. Louis, Mo. 
Perkins Machine & Gear 
Co., Springfield, Mass. 
Winfield H. Smith, Inc., 
Springville, N. Y. 
Alling: Lander Company 
Sodus, N. Y. 
Charles E. Crofoot 
Gear Corp’n 
South Easton, Mass. 
Arlington Machine Co. 
St. Paul, Minn. 
Diefendorf Gear Corp. 
Syracuse, N. Y. 
Farwell Mfg. Co. 
Toledo, @. 
Worcester Gear Works 
Worcester, Mass. 
Massachusetts: -Gear & 
Tool .Co., Woburn, Mass. 





§GRIND-GRIND-GRIN) 


A lot of people have daily grinds | 
which are considered unpleasant! 


But here's one grind that every good 
mechanic likes! It's the steady, reliable 
and accurate grind produced by the 
U. S. Portable Surface Grinder. 


In the foundry, you find it used for 
sanding down castings . . . At the are 
welder's bench for dressing off gas 
welds ... In railroad shops, drop forg- 
ing plants and locomotive works—and — 
numerous other shops where husky | 
grinding jobs are required — U. §, | 
Grinders are steadily used for all kinds 
of surfacing work. 


If you use a grinder in your shop, you 
should get a copy of the new U. S$. 
Catalog No. 33, which gives complete 
information and specifications on this 
sturdy machine. 


THE UNITED STATES ELECTRICAL TOOL COMPANY 


DRILLS - GRINDERS - BUFFERS 
2471 WEST SIXTH STREET Dept. I CINCINNATI, OHIO 





